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Within budget. 
Without compromise. 


Get more of what you 
want in a 61/2 digit DMM 
for just $995. 


The HP 34401A gives you more 
performance than any other DMM 
for the price. More resolution. 
Better accuracy. The highest read- 
ing speed. Fastest throughput. And 
widest AC bandwidth.. 


It has more standard features. 

Like HP-IB, RS-232 and built-in 
SCPI commands for more system 
flexibility. Plus ten extended func- 
tions including continuity, diode 
test, limit test, reading hold, dB and 
null to give you greater flexibility 
on the bench. 








What more could you want? 

The HP 34401A also comes with 

a 3-year warranty, standard. 

‘OD For more information, or same- 
day shipment from HP DIRECT, 
call 1-800-452-4844". Ask for 
Ext.T511. And we'll send you 

a data sheet. 


HP 34401A Digital Multimeter 
DC Accuracy (1 year) 0.0035% 
AC Accuracy (1 year) 











Maximum input 








Reading speed 1000/sec 
Resolution 100 nV, 10 nA, 


100 LQ 





* US. list price 
*** Tn Canada call 1-800-387-3867, Dept. 434 


There is a better way. 


(4) mackaao 





© 1992 Hewlett-Packard Co. TMLID135/B/EDN 


CIRCLE NO. 3 





— 


The Embedded Computer 


Imagine Getting VME Performance 


... at Half the Size and Cost. 
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Imagine No More. 


Intel 486 Performance 
Two new 486 industrial computers from Ziatech offer 


performance choices ranging from the 25 MHz 486SxX to the 
66 MHz 486DX2 in a very embeddable format. 


PC Software, Multiprocessing Control 
These high speed processors will run any PC operating 

system you need - MS-DOS, OS/2, QNX, UNIX, and more. 

And the STD 32 format provides something a PC or VME solution 
can’t give you — multiprocessing capability that lets up to seven 
DOS-based processors share peripherals in a single system. 


52-bit, Local Bus Video 

Optional SuperVGA local bus video on the ZT 8902 SBC runs 
high resolution graphics at 486 CPU speed without using an 
extra I/O slot or any backplane bandwidth. 


MZ. 
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Small, Industrial Format 

Ziatech’s 486 computers provide all of the above and 
more in the compact 4.5- by 6.5-inch STD 32 format, the 
embedded computer that doesn’t waste your money on 
board space and features you don’t need. 


Free Data Book 


Call or Fax today for Ziatech’s brand 
new STD 32 technical data book, 

which includes full specifications on 
our new 486 offerings and the rest of 
our industrial computer product line. 


Phone: 805-541-0488 
FAX: 805-541-5088 


3|_ZIATECcH 


CORPORATION 
©Copyright 1992 Ziatech Corporation. All rights reserved. Product names 


of other companies may be trademarks of those companies. 
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aking advantage of new and STATI 
changing computer technologies 
is a requirement in today’s test 
and measurement environment. To 

do so, you must be able to transfer 

your GPIB software programs easily 
between platforms. Our industry- 
standard NI-488.2™ software gives you 
the software portability that makes 

this transfer possible. 
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You can easily port NI-488.2 programs 
from one computer platform to 
another. Our IEEE 488.2-specified 
NI-488.2 routines and the traditional 
NI-488® functions have the same 
parameters and syntax on all computer 
architectures and operating systems. 


And, the NI-488.2 software takes full : Lacie sii hs 


advantage of our high-performance 

NAT4882™ chip on our interface boards 
for the PC AT, Micro Channel, NEC, 
SBus, NuBus, and TURBOchannel, as 


well as our GPIB controller boxes for 


RS-232, SCSI, and Ethernet. 


Sse eee wwe 


No one gives you more choices or 
flexibility. Your software investment 
is preserved, whatever new computers 
or new applications may emerge in 
the future. 


ERNEERETS. 
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ey NATIONAL GPIB-232CT-A 
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The Software is the Instrument ® 
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Corporate Headquarters 
6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Tel: (512) 794-0100 

95 (800) 010 0793 (Mexico) 
Fax: (512) 794-8411 
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Branch Offices = assviei06s-O3 oat 
Australia 03 879 9422 © Belgium 02 757 00 20 © Canada 519 622 9310 
Denmark 45 76 26 00 © Finland 90 527 2321 © France 1 48 65 33 70 
Germany 089 7 14 50 93 @ Italy 02 48301892 © Japan 03 3788 1921 
Netherlands 01720 45761 © Norway 03 846866 © Spain 91 896 0675 
Sweden 08 984970 © Switzerland 056 27 00 20 © U.K. 0635 523545 - 


© Copyright 1993 National Instruments Corporation. All rights 
reserved. Product and company names listed are trademarks or trade 
names of their respective companies. 
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1851 E. DEERE AVE. 
SANTA ANA, CA 92705 
(714) 261-5300 


FAX (714) 757-8301 
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496 PINS, AND ARE THE ONLY ZIF CONNECTORS THAT EMPLOY 


HIGHEST DURABILITY AND GREATEST NUMBER OF CIRCUITS 
A CAM-ACTUATED HANDLE TO MATE WITH A SIMPLE TWIST. 


; Lu 

C < QO or + al 

O > O S 
0 O 
hat y 0 ar 0 Fe 
2 Z O. O < Z o 
= O O eS a = = 
O O FE F QO 2 T 
Lu a a < O) 4 re 
= Qa Lu 5 = rn Ss 
LL. tn) Id Q Li 
N BS O W—) ee 

Z Z ° Lu Z 
iS) O _ O ns O < 
& Z x - : is | 
or z = 0) ) < < 
> < 0 < Lu 2) > 
- O uj 1 a * 
Te ee eee ee : 
Le = < < O < < 








What will Siliconix’ new 3-V p-channel MOSFETs do 
to help shrink system size? 


STAMP OUT 
IGH-SIDE 
















With leakage currents reduce part count 

of only 1A, these new by replacing a high- 
LITTLEFOOT®devices | =n A, side driver IC and an 
are the industry’s most n-channel MOSFET. 
efficient 3-V solutions. They also can be 
They’re unequalled for used to enhance the 


performance of 5-V 


design simplicity, power systems. 


efficiency, small size, and 


cost effectiveness. And ideal for load switching in Increased efficiency ... and longer battery life. 
portable computers and cellular phones. Both the new surface-mount Si9433 and the Si9933 
-— —r—“‘CO‘OCO Simplified draw far less power than the typical high-side driver/ 
LITTLE FOOT SO-8 POWER MOSFETS = Joa switching n-channel solution. And they have low voltage drop 
V SUPPLY ...no high- as well, so no heat sink is required. 











oe side driver. Designing small ... a big advantage. 
These new These power dense SO-8 LITTLE FOOT devices 
- 7 o p-channel significantly shrink system size. So, get small... 
Device apes On- Current devices oper- contact your local TEMIC/Siliconix sales office. 
oltage Resistance (A) ; 

(V) (Q) ate directly Or call our toll-free hot line now! 1-800-554-5565, 
ue i ee ay from sv logic ext. 977. Ask for your “3-V LITTLE FOOT” Design Kit. 
singlep-ch -12 0.110@V,.=-2.7V +4.0 supplies or 

: Si9933DY -12 0.13 @V,.=-45V +38 bal ais g 
ee 1 = : = to. ° ° 

 dualpch =-12-(0.21 @V,.=-2.7V 23.0 They simplily ql iconix 
cL —rt—“_‘iOCTCUO—OOOSsSCS—S—SéSsCrsSé(CYr design and A Member of the TEMIC Group 


TEMIC/Siliconix U.S. Headquarters: 2201 Laurelwood Road, Santa Clara, CA 95056 Fax: (408)970-3950, Attn. 43-977. ©Copyright 1993 Siliconix inc. 
TEMIC/Siliconix International Sales: UNITED KINGDOM: (0344) 485757. GERMANY: (07131)670. FRANCE: (1) 30.60.70.00. ITALY: (02) 489-52258. 
SCANDINAVIA: 08-733-0090. SINGAPORE: 65-7886668 ext. 249. HONG KONG: 852-724-3377. JAPAN: 3-3578-0823. 
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On the cover: Although ground bounce 
will never go away entirely, manufactur- 
ers have made strides to reduce it in 
their latest bus-driven ICs. In this Spe- 
cial Report, devices are compared under 
identical conditions, allowing you to use 
the results to choose the product you 
need. (Photo courtesy Texas Instru- 
ments Inc; art direction, Ken Martin; 
photography, Rusty Hill). . . . PAGE 120 


_ Turn to the last information-retrieval 
service card in the back of this 
“magazine and you'll find a foldout 

_ table of contents. Now, instead of flip- 

_ ping back and forth from this table of 

_ contents to the articles you want to 

_ read, you can have the convenient 

_ foldout open at all times while you’re 
_ reading EDN. Use the foldout con- 

_ tents to mark off articles you'd like 
your colleagues to read or to remind 

yourself to copy stories for your files. 
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SPECIAL REPORT 


EDN ground-bounce tests revisited 


Ground bounce can cause the failure of ICs, inter- 
mittent problems in systems, and possibly even the 1 2 () 
death of a product. It is critical that you evaluate your 

design to see if ground bounce will affect it. These tests 

will help you understand the relative noise between 

various CMOS bus-driver ICs.—David Shear, | 


Technical Editor 
DESIGN FEATURES 


Electro /93: The show, the products 


Find out what’s in store at the Northeast’s largest 1 6 1 
electronics conference and convention.—EDN Staff 











Generalized op-amp model simplifies 
analysis of complex feedback schemes 


‘When attempting to find a path through a forest of 
complex op-amp feedback arrangements, you can lose 1 q 5 
your way amidst all the branches on the trees. Consoli- 

dating the branches into standard blocks for a general- 

ized op-amp model can help you forge a simple analysis 
path.—Jerald Graeme, Burr-Brown Corp 


Graft Windows programs to your custom 
software and reduce your workload 


You can combine Windows programs with your own 
software to save time and effort when building com- 185 
plex, custom systems. Examples include using the 

spreadsheet Excel for data analysis and graphing, or, 

for drawing and graphing, word-processor Word for 


Windows.—Bill Tolson, Hewlett-Packard Co 
Continued on page 7 
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Top Cho 


Bic meters are your top choice for accuracy, reliability, and performance. They offer 


more combinations of features and functions than any other meters on the 








to any in the industry. When it’s up to you to get the job done, look to 







Fluke for the choices you need to get it done right. See your 


Fluke distributor, or call 1-800-87-FLUKE 


market. Features like true-rms measurements, high resolution, 
Smoothing™ and Peak Hold. Or simultaneous scope and meter 
functions in one portable package. Whichever Fluke meter 
you choose you can count 
on benchtop accuracy, 
test lab versatility, and 
handheld convenience. 


LL. Fluke keeps you 


Fluke 97 
ScopeMeter ® 


covered with a full line of quality 


accessories, strong customer support, 


and product warranties that measure up 


@ 





 BLLIKEE 97 5OMH: S 


FLUKE 79 FLUKE 87 8060A 


The Fluke meters listed above feature diode test, auto and manual range, 
continuity, and frequency measurements. 


Lo-Ohms 


measurements 


Capacitance 
measurements 


Smoothing™ 


4000 count 


display 


Basic accuracy 
0.3% 


True-rms 


Capacitance 


measurements 


Duty Cycle 


measurements 


20,000 count 


high resolution 
display 


Offset/Relative 


reference 


1 millisecond 


Peak Hold 


Basic accuracy 
0.1% 


John Fluke Mfg. Co., Inc. 
P.O. Box 9090, Everett, WA 98206 
For more information call: 

(416) 890-7600 from Canada 


(206) 356-5500 from other countries 


True-rms 


Resistance 
measurements to 
00 MQ 


ar neces 
DC voltage 
function 

20,000 count 
display 


Offset/Relative 
reference 


dB 
measurements 


Basic accuracy 
0.04%. 





FLUKE 97 


True-rms ac, or 
de & ac 


Scope, Meter or 
simultaneous 
meter and scope 
display 

Dual Trace 50 
MHz bandwidth 


40 nanosecond 
glitch capture 


Store waveforms 
and setups 
dBm, dBV, dB 
Relative and 
Audio Watt 
calculations 


Basic accuracy 
0.5% 


©Copyright 1992 John Fluke Mfg. Co. Inc. All rights reserved. 


Ad No. 00282 


FLUKE. 


CIRCLE NO. 4 





| 








You can use C to speed up writing code, 
if you learn a few new tricks of the trade. 
By optimizing your code, you can write 
quick and concise C programs in a lot 

less time than you’d need to write them 
m assembler sos 2 oa, PAGE 81 
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Continued from page 5 


TECHNOLOGY UPDATES 


FPGA design services offer a helping hand 


If you are unfamiliar with FPGAs, designing one on 
your own may be as inefficient as reinventing the 5 5 
wheel. Turning to an FPGA design expert can cut your 
development costs and speed your product to market. 
—J D Mosley, Technical Editor 











Design low-cost, quick-and-dirty 
applications with 8-bit wCs 


You can do a lot with low-end 8-bit microcontrollers 6 
by creatively using their minimal memory, peripherals, 5 
and I/O pins.—Ray Weiss, Technical Editor 


Flash-memory ICs redefine program and 


data storage for portable applications 


A single flash-memory chip can provide nonvolatile, 
updateable storage for execute-in-place program code. 7 1 
Multiple chips can create solid-state mass-storage sys- 

tems.—Gary Legg, Senior Technical Editor 


Careful programming lets C replace 
assembler in fast embedded applications 
You can break the assembler habit and still write 8] 


fast, small embedded applications if you follow a few 


simple rules.—John Donovan, M anaging Editor, 
EDN Asia 


Continued on page 9 
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TRUE CONFESSION: WE DELI VER THE FIRS r REPROGRAMMABLE 
Z 5 ns F LASH 22 Vi 0. While others just talk, we deliver actual product: the PALC22V10D-7. We took our newsworthy 


10 ns FLASH CMOS 22V10 and made it even faster. And, unlike some, we don’t settle for product that falls short of the 7.5 ns spec. Or 
stop at one-time programmable, like others. Instead of dramatic story lines and fictitious ship dates, we give you product that performs. 
Cypress is the only company to give you 7.5 ns speed, combined with FLASH reprogrammability to protect your inventory invest- 

ment. We also provide cool operation and inexpensive plastic packaging. To make design-in even smoother, you'll find low-power 
FLASH 22V10s are supported by a wide variety of design tools. Contact the industry PLD leader today to get a data sheet and your free 
sample certificate. Pemen 


FOR YOUR FREE DATA SHEET AND SAMPLE CERTIFICATE, = 33° => 
CALL OUR HOTLINE: 1-800-858-1810" Ask for Dept. (410. SSF ES wucton 


*In Europe fax your request to the above dept. at (32) 2-652-1504 or call (32) 2-652-0270. In Asia fax to the above dept. at 1 (415) 940-4336. ©1992 Cypress Semiconductor, 3901 North First Street, 
San Jose CA 95134. Phone 1 (408) 943-2600, Telex: 821032 CYPRESS SNJ UD, TWX: 910-997-0753. 
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Fast Access 
Sharing one straw has never 
been the ideal answer, and only IDT’s 
dual-port memories are the perfect 
solution when a processor and a 
peripheral need to share the same data. 
True sharing means neither side has to 
wait until the bus is free to access 
data—they each have individual access 
to the entire memory array, increasing 
system bandwidth and making data 


This translates into increased 
throughput for wider buses using 
fewer parts! 
IDT also offers innovative dual- 
port packaging solutions, including 
TQFPs and modules. 


Share a Sweet Deal 
Call today and get a copy of 
IDT’s new Specialized 







access faster and more efficient. Memories and 
Modules Data 
More for Less Book and 
IDT offers more than 25 asynchro- Multi-Port 
nous dual-ports as fast as 12ns and in con- Memory Design 
figurations of 1K x 8 to 64K x 16, as well as Guide to find 
the new 50MHz IDT7099 4K x 9 synchro- out how dual- 


nous dual-port. The new IDT7025 8K x 16 
device is the densest monolithic dual-port 
available, allowing more data to fit into a 
smaller space while providing faster access. 


ports can simplify your design! We'll 
sweeten the deal by sending you a pair of — 
_ free Baskin G1) Robbins: 
coupons so you can share © 
your next Ice cream treat. 
(Limit 2 per customer.) 


Broadest Dual-Port Family Available 


x32/x36 
x16 


x/x91 © © ¢ ¢ © O F 


1K 2K 4K 8K 16K 32K 64K 128K 
DEPTH 


The Baskin-Robbins logo is a trademark of Baskin-Robbins Co. 





(800) 345-7015 * FAX: 408-492-8674 
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A summary and analysis of articles in this issue 


[': Electro time again, which of- 
fers some hope that spring has 
finally put an end to a long and 
snowy winter here in the North- 
east. If you’re planning to travel to 
Electro 93, however, don’t worry 
about the weather in New York or 
Boston where the show has tradi- 
tionally been held. But do bring 
along a road map: Electro is in 
Edison, New Jersey, this year. 
Check out Electro/93: The show, 
the products for a concise preview 
and round-up of the cutting-edge 
products featured at this year’s 
show. 

David Shear contributes this 
issue’s Special Report, EDN 
ground-bounce tests revisted, 
which picks up where his original 
ground-bounce test project left off 
more than four years ago. This 
time, however, David has expanded 
his survey to accommodate a multi- 
tude of new products. “We origi- 
nally tested 11 chips. This time we 
tested 72 chips, as well as nine 
package types.” Because ground 
bounce can cause IC failure, inter- 
mittent system problems, and even 
the death of a product, David says 
it’s critical to test whether ground 
bounce will affect your design. 

This issue’s four Technology Up- 
dates tackle FPGAs (field-program- 
mable gate arrays), low-end 8-bit 
microcontrollers, flash-memory ICs 
and programming in C. JD Mosley’s 
article on FPGA design services 
suggests that if you have little ex- 
perience designing FPGAs, you 
may want to consider hiring some- 
one to design for you. An FPGA 
expert may save you both time and 
money. She says that although 
there are plenty of software tools 
available today that help you pro- 
gram I'PGAs, she cautions that 
“anyone can use the software, but 
few can create a masterpiece.” JD 
presents the pros and cons of using 
a design service by interviewing 
those in the field who have experi- 
ence—both good and bad—to share. 


Ray Weiss, our nP/nC guru on 
the West Coast, presents a Technol- 
ogy Update on designing low-cost 
applications with 8-bit wCs. Ray 
reports that design EEs are scram- 
bling to cut costs by finding the 
cheapest microcontroller suitable 
for the job, and then working to 
minimize power, board space, and 
support chips. He says, “You can 
do a lot with low-end, 8-bit micro- 
controllers by creatively using their 
minimal memory, peripherals, and 
I/O pins.” 

The third Technology Update 
covers flash-memory ICs. Gary 
Legg explains that new architec- 
tures for flash-memory ICs make it 
possible to implement solid-state 
mass storage and modifiable, exe- 
cute-in-place program storage. 
Gary discusses the block-erase ca- 
pability, which is common to all new 
architectures, and he compares 
chips that target program storage 
vs mass storage. 

And for software buffs, the last 
Technology Update, Careful pro- 
gramming lets C replace assem- 
bler in embedded applications, 
comes to us from EDN Asia’s Man- 
aging Editor John Donovan in Hong 
Kong. John’s feature details the 
“subtle” difference between writing 
code fast and writing fast code. 
“Having a blazingly fast implemen- 
tation of an inherently brute force 
approach just isn’t good enough.” 
John maintains that by carefully op- 
timizing your code (and resorting 
to a few tricks), you can write C 
programs that are almost as tight 
and fast as those written in assem- 
bler—and in a lot less time. 

Oh, and by the way, keep an eye 
out for EDN editors Jon Titus and 
Anne Swager who will be EDN’s 
representatives at Electro ’93. 


James P Leonard 
Associate Editor 
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We cant see the stars by looking down 


at the ground. 
And we can't open new electronic 
The goal of man should not ys | frontiers by stopping at the borders of the 
i old ones. 
just to meet the standar d. | By combining ASIC innovation with 


but ve) keep setting a higher elated systems and market expertise, VLSI offers 


you true system-specific integrated circuits, 

You can reduce your design time. 

You can focus your design efforts on 
product differentiation and desirable user 
features. 

You can reduce product cost or increase 
feature richness or boost system performance. 

And, bottom line, you can cut your time 
to market. 

Whether your market is industrial appli- 
cations, high-performance workstations, 
image processing, military/aerospace, 
consumer electronics, communications, 
or embedded control, we offer you a unique 
choice of customer-specific ASICs using 
pre-designed and pre-characterized FSB™ 
functional system block elements, and 
application-specific standard products 
(ASSPs), that together can dramatically 
reduce your development cycles while 
increasing your system performance and 
functionality. 

With sub-micron geometries, 32-bit 
RISC processor cores, the first “Fuzzy 
Logic” core, programmable block elements, 
and the flexibility of high-performance/ 
high-density gate array, cell-based, and 
compiler libraries, VLSI can achieve levels 
of system integration never thought possi- 
ble only a few years ago. 

Yet were doing it today. 

And wed like to do it for you. Just call 
or write for more information or to arrange 
a personal visit with one of our Field Sales 
Engineers. 

We'll help you meet the standard—and 
then set a higher one. 


\y VLSI TECHNOLOGY, INC. 


1109 McKay Drive, San Jose, CA 95131 ‘(408) 434-3100 
FSB is a trademark of VLSI Technology, Inc. 
©1993 VLSI Technology, Inc. 
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safety, ergonomic efficiency and cost- 
effectiveness — call for closer and closer 
co-operation between the industry and 
its sub-contractors. 

Our contributions: system solutions 
and alternatives, component design, 
development co-operation with manu- 
facturers and sub-contractors, and 
worldwide presence. 

All based on a wide product range 
tailored to the latest requirements of the 


electrical engineering industry. 
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| would like to receive more informations: 


BASF Aktiengesellschaft, ZOA/KB, C 100 


D-67056 Ludwigshafen, Germany 


From concept to mass production — 
international commitment to the 
electrical engineering industry. 


BASF 
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Our Pulse Generator will 
help you find the limits 
of your design... 
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..Defore your customers do. 


























LeCroy 9210 300 MHz Programmable Pulse Generator 


with with with 
9211 Module 9213 Module 9214 Module 
70 page 


TRANSITION SPEED 6.5 ns -95 ms 
= a _ : 
Application Note os 


OUTPUT LEVEL 5V p-p (50Q) 16V p-p (50Q) SV pp (S0Q) 


a 00-453-2769) TIMING ACCURACY +(0.5% + 0.2 ns) +(0.5% + 0.2 ns) +(0.5% + ae ) 
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Innovators in Instrumentation 
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= Students, wiciicien engineers 
- join forces for design competition 


. US FIRST (For Inspiration and Recognition of Science 
and Technology) recently held its second annual design 


- competition in Nashua, NH. Twenty-five teams made 


up of working engineers and high-school students re- 
ceived identical parts kits and designed radio-con- 
trolled robots that competed in elimination matches. 
_ On offense, a robot had to gather 1 up water-filled kick 


3 balls and move them to an assigned corner; on defen- 


sive, the robot could do anything within its capabilities 


7 ie stop another team from achieving the same goal. 


After a 2-day competition, the team of E-Systems/ 
Dallas Christian High School (TX) came away with the 
grand prize. Judges awarded AT&T Bell Labs/Newark 
_ Science High School (NJ) the Chairman’s Award, given 
to the team that formed the most cooperative working 
relationship. The winners will be honored at a White 
bodega ceremony this spring. 
Many other high-tech companies sponsored teams 
for the national competition, including Honeywell, 
Xerox, Boeing, Texas Instruments, Delco Electronics, 
_ Ford, and Lockheed. Motorola, which didn’t field a 
: team this year, nevertheless designed and donated the 


: _ digital wireless controllers that gave the robots com- 


plete freedom of movement. _ 
US FIRST, a nonprofit organization beuntled by in- 


: : ventor Dean Kamen, develops innovative programs to 


- generate interest in science and technology among stu- 
dents. Any ¢ sompany, that’s interested in getting in- 

_ volved in next year’s competition can select Circe No. 

571, or contact the organization at 340 Commercial St, 
Manchester, NH 03101, (603) 666-3906, FAX Nou, 624- 
, oe. ae Joan Morrow Sige 





The E-Systems/Dallas Christian High School team rev up the win- 
ning robot in the second annual US FIRST design competition. 
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Firm offers 
lifetime use 
for FPGA tool 


To entice new users, es- 
pecially PAL designers, 
into trying field-program- 
mable gate arrays | 


(FPGAs), Actel is selling 


its Designer software 
tool for $995. The soft- 
ware supports all of the - 
company’s current de- 


vices with 2500 or fewer 7 


gatesin the ACT 1,2, - 
and 3 families. What is 
unique about the offer, 


however, is that the com- 


pany guarantees that the 
tool will be compatible 


with all of its future prod- 


ucts that have 2500 or 


fewer gates. Circle No. 564. 


Actel Corp, Sunnyvale, 


CA, (408) 739-1010, FAX — 


(408) 739-1540. 


vey Doug Conner | 


Companies. 
redesign 
erasable- 
PLD family 


Altera Corp and Cypress 


Semiconductor are rede- _ 
signing their program- .— 
mable- -logic family (called | 


the MAX 5000 and 


CY7C34X, respectively) — 


using a 0.65-~m process. 
The redesign will double 
the speed of the erasable- 
PLD family and reduce — 


die size by 40%. Proto- | 
type devices are in test _ 


now; products should be 
available in the second 
half of 1998. Although 
the price has not been | 


set, the companies antici- | 


pate a significant price - 
reduction as a result of 








the die-size reduction. : i - : 
‘The newdevices willbe == 
pin and software compat- pe 


ible with the existing 


family. Circle No. 562. AL i 
tera Corp, San Jose, CA, : 
| (408) 894-2800. Cypress | 





Semiconductor Corp, San 


Jose, CA, (408) 948-2600. 


| Circle No. 563. oe 
—by peaee Conner 8 


single cable-TV line may 
be appealing or appall- 


ing, depending on your 
| attitude toward the me- 
dium, but it is rapidly be- 


coming a technical prob- 


ability. A collection of 
ICs from LSI Logie rep- 


resents a large step in 


_| that direction by provid- 


ing MPEG decoding ca- 
pability for broadcast ap- 
plications. The ICs, a 


| video decoder, an audio 
| decoder, and Reed-Solo- 


mon error-correction de- 
coders, all work together 


with little additional 


logic. 

_ The L64112 MPEG 
video decoder provides 
full CCIR601 images— 


| 720 x 480-pixel, 30 
| frames/see NTSC and 
720 X 576-pixel, 25 


frames/sec PAL—from 


an MPEG! bit stream. 


The IC also handles such 
nonvideo data as 


| teletext, closed caption- 
‘Ing, and anticopy coding. 


It accepts the MPEG bit 
stream directly from the 
video channel demodula- 
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MPEG TV ae _ oo 
| in broadcast — 
| reg 


‘The idea of eas 500 
| television channels. on a 





tor and feeds either pro- 
- gressive-scan or inter- 

laced video data in YUV 
color format directly to a 
_ video converter for dis- 

play. You need to add 16 
Mbits of dynamic RAM. 
(DRAM) for frame stor- 
age, but that’s all; the — 
chip has a built-in DRAM 
controller. bee 

The L64111 MPEG © 
audio decoder also ac- 
cepts data directly from | 
the channel demodulator, 
then extracts and decom-_ 
presses the audio por- 
tion. It feeds the audio 


data directly toa DAC at. 
—__— rates as great as 384 kbps 


(stereo) with a sampling © 


rate of 82 to.48 kHz. The 
___L64111 uses an external 
256k x 4-bit DRAM to 
buffer the audio data and 
coordinates audio/video — 
synchronization with the 
__video-decoder IC. 


Broadcast transmis- — 
sions are prone to error- 


inducing noise, so LSI 
ee Logie added Reed-Solo- _ 


vices to its chip set. 

_ Three device types are 
available, depending on 
the amount of correction - 
your system needs. The 


-_- £64712 corrects as many 


_as five byte errors in a © 
code block, the L64713 


- correets ten, and the 


LR64714 corrects 16. An 


_ encoder IC, the L64711, 
provides all three for- 


mats. For the occasional 
bursterror,the video 
and audio decoders offer 
error concealment. 

_ All parts are available 


in sample quantities; full 
production is scheduled 
for the third quarter of 

1998. In sample quanti- 


ties, the L64112 video de- 


: ae 20+ EDN April 15, 1 993 


coder costs $125, the 
L64111 audio decoder 
costs $35.95, the Reed- 
Solomon decoders start 
at $35, and the encoder 
costs $27 (1000). Prices 
decrease with large-vol- 
ume purchases. Circle No. 
561. LSI Logic, Milpitas, 
CA, (408) 433-8000, FAX 
(408) 433-7715. | 


| —by Richard A Quinnel 


rissisheaies 
move ASIC 
models 
closer to reality 


Two recently introduced 
ASIC floorplanning pack- 


ages move a long way to- 
ward reconciling prelimi- 


nary timing simulations 
with real performance | 


numbers. Design Planner» 


2.0 from High Level De- 
sion Systems nestles into 
the Cadence Design _ 
Framework and links to 
the associated tools. The 
floorplanner accepts logic 
designs from Cadence _ 
Edge or Composer sche- 


matics, Viewlogic’s Pow-_ 


erview schematics, 

EDIF netlists, and sev- — 
eral other netlist for- 
mats. The floorplanner 
automatically partitions 
flat netlists into blocks, 
based on wire-length and 
crossing-count criteria. 


Then automatic (or man- 


ual) block placers and 
prerouters create a de- 
sign that a variety of tim- 


ing simulators can use. 
The product accepts stan- 


dard-cell, gate-array, and 


‘macrocell library infor- 


mation using the common 


| GDS II format. An op-_ 
_ tional delay calculator — 


can produce very accu- 
rate delay estimates 
more quickly than full 
simulation. Product li- 
censes cost $25,000 to 
$60,000. 


Similarly, Compass De- | 


sign Automation’s Chip- 
Planner, a part of the 
company’s ASIC Naviga- 
tor tool set, works with 


Cadence design tools and 


produces designs for sev- 
eral timing simulators. 
This product currently 
works with cell libraries. 


ES2/US2, and VLSI 
Technology. The 
floorplanner performs - 
block placement from 
HDL descriptions and | 
optimizes timing by in- 


crementally exchanging _ 
cells with different drive — 3 
| more information, con- _ ce 


strengths to achieve 


specified delays for criti- — 


cal nodes. This feature 
circumvents time-con- 
suming synthesis itera- 
tions. Pricing starts at 


$30,000. Circle No. 566. 


Compass Design Automa- 


tion, San Jose, CA, (408) | 


433-4880, FAX (408) 434-_ 
7820. Circle No. 567. High 
Level Design Systems, | 
Santa Clara, CA, (408) | 


748-3456, FAX (408) 148) 


3499. 
—by Steven H Leibson 


Group sopeiorts 
standard 
industrial bus 


Although it originated in 
Europe in 1989, the Proc- 
ess Field Bus (Profibus) 

is now in use in industrial 


controls and industrial- 
automation systems in _ 
the US, too. The Profibus : 





is a part of the European 


| universal fieldbus stan- ee 


dard (DIN 19245) © 


| adopted in 1989. The ve 
based Profibus Trade Or- 
ganization (PTO) aims to 7 


promote Profibus and 
disseminate information > 


about the bus to design- 
ers and industrial-auto-_ — 
| mation companies. The . 
group supplies the stan- 


dards for the bus-commu-_ 
nication protocol, along 


| with lists of manufactur- is 
| ers who support the bus © 
from Hitachi, Raytheon, | 


with hardware and soft- : . 


ware. The bus usesa | 


standard RS-485, serial 


link between controllers, : Ss : 


actuators, sensors, and 


| computers, so you. don’t 
| need proprietary chips OF 
software to adopt the © 


bus. Circle No. 570. For — 


tact Mike Bryant, Pro- : io i 
fibus Trade Organization, a 


-Pattspuren, PA, (ic) 
921-3322, FAX (412) 921- — 
aa Jon eS : - a 


MicroSPARC 


architecture — 


-| available for 


VMEbus — 


The SPARC 2LX com. 


puter from Themis Com- _ 


puter is the first VME 
product to use the Micro- | 
SPARC architecture. De- 


| lveloped under license 3 
from Sun Microsystems 


and based on a 50-MHz 


| MicroSPARC (Tsunami) © : 


chip from Texas Instru- 


ments, the computer > 
brings eo 2 


performance (24 


_ | SPECmarks) to eimbed: - 


ded systems. The Micro- a 
SPARC chip nee 





et the Poni of PSpice =\ 


with the Flexibility of a Windowed Environment 


ll you need is the Design Center i under 
Mico Wniws! === 


Annotate: 


J Electrical Rule Check 
oh Create Netlist 


+ Run Probe 


e . . oie oo... Auto-tun Probe. 
The Design Center provides you with the analog and digital a ee ii 
\ y ‘ : < ; POTS 8 31h eecbersrcantectoenst EAM es Sas petup,. 
circuit design software you need, running as fully integrated GEESE 1 i saemcsonertieermanmenes eg Library and include Files... 


Microsoft Windows applications on the PC. Whether you cell ee ot heer Sate Outp 
are capturing schematics, simulating circuits with PSpice, | RS aoe. eerie a ar 
or graphically analyzing waveforms, you have all of the 
convenience of windowed environments at your fingertips: 
multiple relocatable and scalable windows, pull-down menus, 
dialog boxes, on-line help, and the ability to freely move 
between different windowed applications. 


We're proud to be the first to offer an integrated environment a 

for circuit design under Microsoft Windows. In one window, = can Trace’ Plot Zeon Toole window Help 

graphically define your circuit with our schematic editor. Then, BDC SWEEP T(E) TRANSIENT RESPONSE _ 
after simulating your circuit’s behavior with PSpice, automati- 
cally view the waveform results in another window by marking 
pins, wires, and devices on the circuit drawing. If you like, save 
the schematic or graphical waveform display to the Windows 
Clipboard for use in a document. All phases of the circuit design 


process are simple and direct under Microsoft Windows. 





4 


288KU 5 


Discover for yourself the ease with which your circuits can be 
generated, simulated, and analyzed with our Design Center 
system running under Microsoft Windows. For more 





information on the Design Center under Microsoft Windows, alent meyer ae Ceecads he fia beng, 

or to find out about the Design Center on our Sun ei | inesects 
OpenWindows platform, call MicroSim Corporation Simultaneous display of DC, AC, and transient analysis data from one 
toll free at (800) 245-3022 or FAX at (714) 455-0554. PSpice simulation using three plot windows 


i. MicroSim Corporation 


20 Fairbanks « Irvine, CA 92718 


PSpice is a registered trademark of MicroSim Corporation. All other brands and product names are trademarks or registered trademarks of their respective holder. 
¢ Circle No. 150 for IBM Circle No. 151 for Macintosh  - Circle No. 152 for SPARCstation 91 


ee task switching. For 
faster real-time re-_ a o S | 
sponse, the computer can _ 
-_- yun Lynx Real Time Sys- ° 
 o fems LynxOS 2.0, with 
task switching of 200 
see. Themis plans to 
have the computer also 
run VxWorks from Wind 
River Systems and OS- — 
9000 from Microware — 
Systems. The coingitek : 
| = 7) goats $3995, (100). Cirde No. — 
_-- 565. Themis Computer, 
7) Pleasanton, CA 610) 
a 734-0870. 10—by cay Lee 
ee | signal ac analysis; and — 
| < | RF-specifie data repre-_ : 
| | sentation and analysis, : - 
| including Smith charts, _ 
polar plots, intermodula- 
| tionplots, windowed > 
FFTs, large-andsmall- _ 
signal distortion analysis, | 
| and noise figure. To ere: : 
_ | ate the embedded RF — 
| tools, the company en 
| hanced and modified the | 
= system’s Cadence IC 
| framework, Cadence © 
| Spice, and data-analysis : 


ae noe Ic 
ce makes: debut 


Te LA/ICE- 15 provides © 
- real-time in-circuit emu- | 
lation for Intel’s recently 
> © announced Pentium pP. 
The ICE implements — 
ee start/stop, breakpoint, 
and single- step a ‘ 
tions using Pentium’s | 
_ puilt-in emulation fea- 
tures. The $11, 995 prod- | tools. 
ee a requires aPC andthe | 
‘company’s logic analyzer. — 





an integer unit, a float- 


— ing-point unit, a memory- at system 
-managementunit,a =s-_'|[|__ 


__| integrates 
| RF tools 


Harris Soricpoidieoe” 
has integrated RF and Ic 
| design tools in the Fas- 

: x | | track design system for — 
| analog and mixed-signal | 


cache controller, on-chip 
~ cache memory, and an ~ 
SBus interface control- _ 


ler. That level of ees : 
_ tion lets the processor re- : 


place five components — 
used on earlier | 
SPARCstation 2s. 


The computer can. es. : 
-___versions 1.x and 2x0 
—_- Sun’s Solaris OS. Solaris = 


at provides 500-sec | 





(For $32,975, you'll get 


the analyzer, too.) Cirde 
No, 569. American Arium, | 
=" Postin, CA. (714) 731- 161, o 

[7 2 PAX (714) 731. a 
mae Steven H Leibson 





| ASIC design | 


ASICs. The system will | 


| be available inthe 
August release of version 
© 13.6. This system, angits j- 
_ | links to Harris’ IC fabri- | 
| cation processes, makes — 
it possible to design and 
-analyze ASICs that in-- 
| elude RF circuitry. The 
. = system’s RF library is - 
_ | based on the company’s a 
| UHF-1 process, which — S 
| boasts npn and pnp tran- | 
| sistors with F'ts of 8 and | 
| 5.5 GHz, respectively. 
_ The RF tools include s 
parameter modeling and 
simulation that support ao 


ac and nonlinear tran- — 
sient simulation; large 


Integrating then noise 


oe RF data-analysis | 
| tools was straightfor- _ 
ward, but including © 


large-signal ac ef 


and s-parameter model- | 
: . ng: took extensive ‘modi-- i 
fication and enhance-- 


- Bae . EDN Apri 1S 1993 





‘ments to the simulation 


engine and user inter- _ 


- face. Release 3.6 of Fas- _ 
track willrunonSun 
SPARC 2and SPARC 10 


workstations. Pricing _ 
will depend on configura- 
tion but will begin at 


$31,000 for analog-only _ 

| user interface. Circle No. 

‘| 568. PowerOpen Associa- 

| tion, Billerica, MA, (508). 

Le 294-4540, FAX Oe 294 | 

4585. . 
| ee Steven H Leibson . 


applications. Circle No. 57 2. 


_ Harris Semiconductor, 
- Melbourne, FL, (800) 


442-7747, ext 7084. 


Bed Anne Watson ones | 


_Seorpenation’: 
is '| Pushes PowerPC 


Seven vendors have an-— 
nounced the PowerOpen 


Association, a corpora- 


tion to create and certify : 
ae compliance with stan- 

dards for the PowerPC _ 
RISC pP family. The 


founding companies are 


Apple Computer, Bull, 


Harris, IBM, Motorola, 


ae Tadpole forhnolosy: and 
s of Thomson-CSF. Domenic _ 
LaCava, formerly Digital 
: _| Equipment Corp’s RISC © 
- guru, is the corporation’ S . 
| president. The corpora- 
_ tion has been operating _ 
for 18 months and will _ 
soon complete an ae 
_tion-binary-interface 


(ABI) specification that 


will let the same software 
| run on all PowerOpen ae 
_ | machines, ranging from 
_ battery-powered port- 
able computers to multi- 
processor mainframes. A 
ahee shrink-wrapped” soft- 

- ware standard is the only 
_ way a computer platform 
- ean achieve broad market. 
acceptance in the 1990s. 
As the originators of the | 
+ mabe architecture, Mo- oo 





| torola, IBM, and Apple 


are determined to ensure 


that the PowerPC be- 
| comes successful. The — 
-PowerOpen ABI is based 
| on IBM’s AIX/6000 Unix 


variant, the OSF/Motif 


graphical user interface, 


and Apple’s Macintosh — 


Judge rules 


| firms nig 
on patent — 


An International Trade. 
| Commission judge has 
| ruled that two Taiwanese 
‘semiconductor companies 
_| have been unlawfully im-— 
| porting dialer chips that — 
| infringe on an SGS-Thom- 
son patent. The two com- 
panies are Hualon Micro- 
| electronics Corp and | 
United Microelectronics | 

/ Co. SGS-Thomson stated 
| that based upon this rul- 
ing, it would seek an or- _ 
der excluding tho. 2 
dialer chips, as well as _ 
a telephones and other Lee 
: vices containing them, __ 
| from being imported cate : 
| the United States. Ac- 


cording to the company, 
such an exclusion order 


would not affect Winbond | 


Corp of Taiwan’s prod- 
ucts because the com- 
pany has recently ob- 
tained Taiwanese govern- _ 
ment approval of across | 
license with SGS-Thom- 
son. Circle No. 575. SGS- 


| Thomson, Carrollton, - 
| TX, (602) 867-6259, FAX 
: (602) 867-6102. a 
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Sprague’ Tantalum Capacitors: 
More than a material advantage. 


Tantalum offers a superior balance of advan- or MIL. One call is all it takes to find out how 
fages as a capacitor material-including high Sprague’ is focused to make the tantalum 
reliability and long service life. But you need advantage work hard for you in meeting 
more than this—and you can get it from Sprague: —_—-your exact needs for performance, budget 
We combine the industry's broadest selection and delivery. For technical information 
of solid and wet/foil tantalums. And, we offer contact Sprague; 678 Main Street, 


leading edge technology that includes 
increased volumetric efficiency, higher 324-4140. FAX (207) 324-7223. 
temperature capabilities and extended Or FAX 1-800-835-4272 for a 


ratings. Just name your requirement: SPRAGUE copy of our catalog. 
Surface mount, through-hole, commercia 


Sanford, ME 04073. Phone (207) 


A COMPANY OF 








VISHAY ELECTRONIC COMPONENTS, U.S.: DALE*, ROEDERSTEIN, SPRAGUE®, VISHAY RESISTIVE SYSTEMS 
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IN FLATPACK and SURFACE-MOUNT PACKAGES 


For low-cost solutions to dozens of applications requirements, select 
and combine Mini-Circuits’ wideband monolithic amplifiers, available 
in flatpack and surface-mount packages. For example, simply 
cascade three MAR-2 monolithic amplifiers and end up with a stable 
25dB gain, 0.3 to 2000MHz amplifier for less than $4.50. Design 
values and circuit board layout available on request. 

It’s just as quick and easy to create an amplifier that meets other 
specific needs, whether it be low noise, or high output power, or low 
current drain. Just select from Mini-Circuits’ wide assortment of 
models (see Chart), sketch a simple interconnect layout, and the 
design is done. Each model is fully characterized with S parameter 
data included in our 740-page RF/IF Designer's Handbook. Choose 
from the surface-mount MAR-SM, MAV-SM, VAM-, and hermetically- 
sealed RAM-series (all available in tape- -and-reel for high-volume 
production) or the flatpack MAR- and MAV- series. 

All Mini-Circuits’ mono- 
lithic amplifiers feature tight 
unit-to-unit repeatability, 
high reliability, a one-year 
guarantee, off-the-shelf 
availability, with prices start- 
ing at 99 cents. 

Mini-Circuits’ monolithic 
amplifiers...for innovative 
do-it-yourself problem solvers. 


MAV MAR VAM RAM 


Models above shown actual size 
Typical Circuit Arrangement 


RFC (Optional) 


finding new ways... 






dcto 2000 MHz 








Be 
SPECIFICATIONS Os 
Model = Freg..MHz Gain,dB Output Pwr NF @ %, Price, $ 
No. dc to: 100MHz +dBm dB Ss es 7-68: 
SURFACE MOUNT (features) (25 Qty) 
MAR-1SM 1000 18.5 1.5 5.5 ® 1.04 
MAR-2SM 2000 12.5 4.5 6.5 1.40 | 
MAR-3SM 2000 12.5 10.0 6.0 1.50 | 
MAR-4SM 1000 8.3 125 7.0 @ 1.60 
MAR-6SM 2000 20.0 2.0 3.0 @ 1.34 
MAR-7SM 2000 13.5 9.9 5.0 1.80 
MAR-8SM 1000 32.5 12.5 3.3 $ 1.75 
MAV-1SM 1000 18.5 1.5 5.5 1.15 
MAV-2SM 1500 12.5 45 6.5 1.45 | 
MAV-3SM 1500 12.5 10.0 6.0 1.55 | 
MAV-4SM 1000 8.3 11.5 7.0 1.65 
MAV-11SM = 1000 12.7 17.5 3.6 @;|e 2.15 
VAM-3 — 2000 11.5 9.0 6.0 1.45 
VAM-6 2000 19.5 2.0 3.0 @ @ 1:29 
VAM-7 2000 13.0 5.5 5.0 1.75 
HERMETICALLY-SEALED SURFACE MOUNT 
RAM-1 1000 19.0 1.5 5.5 3 4.95 
RAM-2 2000 12.5 45 6.5 4.95 
RAM-3 2000 12.5 10.0 6.0 4.95 
RAM-4 1000 8.5 12.5 6.5 e 4.95 
RAM-6 2000 20.0 2.0 28 4.95 
RAM-7 2000 13.5 9.9 45 4.95 
RAM-8 1000 32.5 12.5 3.0 @|°e 4.95 
FLATPACK 
MAR-1 1000 18.5 15 55 |@ 0.99 
MAR-2 2000 12.5 45 6.5 1.35 
MAR-3 2000 12.5 10.0 6.0 1.45 
MAR-4 1000 8.3 12.5 6.5 ® 1.55 
MAR-6 2000 20.0 2.0 3.0 129 
MAR-7 2000 13.5 9.9 5.0 1.75 
MAR-8 1000 32.5 12.5 3.3 @,|e@/|e 1.70 
MAV-1 1000 18.5 1.5 9.0 6 1.10 
MAV-2 1500 12.5 45 6:5 1.40 
MAV-3 1500 12.5 10.0 EL 1.50 
MAV-4 1000 8.3 11.5 7.0 1.60 
MAV-11 1000 12.7 tZ5 3.6 1@!1@ 2.10 


designer's amplifier kits | 

DAK-2: 5 of each MAR- model (35 pc), only $59.95 
DAK-2SM: 5 of each MAR-SM model (35 pc), enty $61.95 
DAK-3: 3 of each MAR-, -SM, MAV-11, -11SM (48 pc), $59.95 


designer's capacitor kit 
KCAP-1: 50 of 17 values, 10pf to 0.1 uf (850 pc), $99.95 


Setting elpner Standards 





—_ 


Distribution Centers/ NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 
For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOO! 
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Systems in Silicon for Information Technology. 


Global 
PartnerChip. 


Siemens in Ihrer Nahe: Die beste Adresse fiir Halbleiter. 





CA) Wien EP Zurich 

Tel. (0222) 71711-5661 Tel. (01) 495-3111 
Bruxelles ©) Disseldorf 1 

Tel. (02) 536-2111 Tel. (0211) 399-0 
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@) Hannover 81 
Tel. (0511) 877-0 


@) Nirnberg 1 
Tel. (0911) 654-0 


©) Stuttgart 1 
Tel. (0711) 20 76-0 


Ballerup 
Tel. (44) 774477 





If you want to get to the top in 
information technology, you need a 
secure partner — one who can 
make his mark and help you make 
yours. A partner who Is right up 
front in semiconductor technology 
and can come up with chips of the 
most advanced system design, 
like for digital switching, analog and 
digital subscriber line cards and 
terminals, primary rate interfaces, 
serial data transmission and digital 


CE) Madrid Sunbury on Thames 
Tel. (01) 5554062 Tel. (0932) 752022 

GC) Paris Amaroussio/Athen 
Tel. (1) 4922-3810 ,. Tel. (01) 6864-111 


5 a lis kes EA So Sh 


si 


mobile radio. A partner for whom 
innovative solutions are just 

as important as unimpeachable 
product quality and dependable 
delivery. In state-of-the-art ICs for 
wired communication no less than 
in high-density chip sets and 
ultramodern small-signal ICs for 
digital radiocoms. And, of course, 
always combined with front-to-end 
consulting, and design aids with 
impact — boards, application and 


GD Milano GY) Oslo 5 
Tel. (02) 6766-42 41 Tel. (02) 6383000 
Dublin (ND Den Haag 


Tel. (01) 68 47 27 Tel. (0 70) 3333333 












simulation software — that get you 
where you want to go fast. 


VVhat better than to stake in Global 
PartnerChip. In a semiconductor 
producer with whom you can forge 
strong links. And anywhere in 

the world. 


Get in touch with your nearest 
Siemens office or write 

Siemens AG, Infoservice HL 9102, 
POB 2348, D-W-8510 Furth. 


CP) Alfragide GP) Helsinki 
Tel. (01) 4183311 Tel. (9) 051051 
Cs) Kista istanbul 
Tel. (08) 7033500 Tel. (01) 1510900 
CIRCLE NO. 18 


8 


yD 


PMB2705GOLD - 
GSM One-Chip Logic 
Device — is a densely 
integrated chip in 
1-um CMOS tech- 
nology that combines 
virtually all the logic 
functions of aGSM 
mobile phone. 





Toplech 
Semiconductors. 
Siemens 


ROSE & REINARTZ A19100-HL9102-V2-7600 
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Concerned about rel 
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Tired of using the bus? 











Seagate’s 200 MB S1T3243 











Ver 


Seagate introduces the high capacity 
disc drive that won’t tax your budget—or 
your patience. 
_ The 214-megabyte ST3243A gives you 
the capacity to handle today’s most popular 
software programs, with room to grow. 
And with the latest advances in technology 
and manufacturing, we can sell it at a very 
pleasing price. 

This 3.5" low-profile drive features an 
embedded AT interface and a data transfer 
rate of 6 MB per second. Combined with 


AT is a registered trademark of International Business Machines Corp. Seagate, the Seagate logo and the 
Storage by Seagate logo are registered trademarks of Seagate Technology, Inc. ©1993 Seagate Technology, Inc. 
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Affordable. 
Very Available. 
= 


the low price, the ST3243A represents 
one of the best values you'll find in the 
computer industry this year. 

And you will find it. Because whether 
you need one or one thousand, the 
ST3243A is available today. For complete 
product specifications and pricing, call 
Seagate at 408-438-6550, or contact 
your Authorized Seagate Reseller. 
But don’t wait too long. When 
something very desirable is very 
affordable, they tend to go very fast. 

















The changing world 
of PLDs and FPGAs 


Congratulations on producing one 
of the best reviews yet of the trade- 
offs involved in selecting a pro- 
grammable ASIC (“Choosing com- 
plex PLDs and FPGAs,” EDN, 
September 17, 1992, pg 74). Anne 
Watson Swager presents a concise 
summary of a complex issue in 
straightforward and easy-to-under- 
stand language. 

She describes in the text, and 
shows graphically in Fig 3, how re- 
cent architectural developments are 
blurring differences in the efficiency 
of logic implementation between 
PLDs and FPGAs (field-program- 
mable gate arrays). However, on pg 
81, she reports the state of the art 
in performance predictability as it 
existed several years ago. In those 
days, PLD operating speeds were 
easy to predict. Static-RAM-based 
FPGAs, the only types available at 
the time, were indeed almost im- 
possible to predict due to nondeter- 
ministic routing delays. 

Two important factors have 
changed this simplistic view. New 
large complex PLDs use a variety 
of segmenting schemes to increase 
density. Most of these decrease tim- 
ing predictability and routability, as 
they present a wide selection of pos- 
sible implementations for the soft- 
ware tools to evaluate, and the de- 
Signer cannot know in advance 
which alternative will be chosen. At 
the same time, metal-to-metal anti- 
fuse technologies are delivering 
FPGAs with very low impedance 
interconnect structures. These en- 
sure that, as with PLDs, FPGA in- 
terconnect delays can now be 
shorter than logic-cell delays. Thus, 
while complex PLDs are increasing 
in density, in many applications 
they are now little more predictable 
than modern FPGAs, and a lot less 
flexible. 

In a recent evaluation of FPGA 
capability, we automatically placed 
and routed a function that used 


every single logic cell and 75% of 
the I/O pins. It ran at 95 MHz. To 
determine the impact on perform- 
ance of such high utilization, we 
eliminated 20% of the logic. The 
speed only improved to 98 MHz, 
proving that routing congestion is 
no longer the limiting factor for 
FPGAs. This is significantly differ- 
ent from the situation of just a cou- 
ple of years ago and illustrates the 
dramatic progress that continues to 
be made in this exciting product 
area. 

David A Laws, President 
Quicklogic Corp 

Santa Clara, CA 


Testing electromagnetic 
immunity of products 
Regarding the very interesting ar- 
ticle, “EMC bench tools” (EDN, Oc- 
tober 1, 1992, pg 78), I would like 
to comment on the method of test- 
ing the electromagnetic immunity 
of products. The conclusion of the 
article was that the only means for 
testing the immunity is the use of 
an ESD gun. In my experience, I 
have found another solution for 
testing immunity: The use of Stan- 
dard IEC 801-4, “Electromagnetic 
compatibility for industrial process 
measurement and control equip- 
ment, Part 4, Electrical fast-tran- 
sient/burst requirements.” 

In my opinion, the tests de- 
scribed in this standard are very 
useful for defining the level of im- 
munity of your product; the ESD 
test always results in either the GO 
or the NO-GO type. 

Fulvio Baratella 
Fimet Motori & Riduttori 
Bra, (CN) Italy 


Send your letters to Signals and Noise Edi- 
tor, EDN, 275 Washington St, Newton, MA 
02158. Or fax us at (617) 558-4470. EDN 
reserves the right to edit letters for clarity 
and length. 
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LCD Proto Kit 


Everything you need to 
start your LCD application 
.... create complex screens 
in just a few hours! 


240 x 64 Kit provides 
pixel : serial inter- 
Supertwist face to IBM 
LCD PC for quick 
prototyping. 
directly Board also 
onto : m supports 
CYBO003 displays up 
proto- to 240 x 128 
typin pixels. 
board. 
Interface to 
6 soft keys or 
4x 4 key matrix. 


Dial 0-25k 
ohms for LCD 
7 contrast. 


Controller 
provides 
parallel or 

serial high- 

level control 

of Instrument- 
size LCDs. Up 

to 256 built-in 
windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 
graphics are main- 
tained in separate 
planes, facilitating 
special effects. 
Complete User 
Manual included. 


Add your own 8051 
CPU for stand 
alone operation. 


Wirewrap 
area for 
custom 


RJ 11 

serial jack for 

RxD, TxD, 

CTS, and 5 Pin 
GND, plus Power 
2 spares. DIN. 


Alternate 
Power 
Connector. 


Kit also includes: 


Power suppl ys sv aags +5v and Gnd for 

board, -12v for 

and + 12v Hoa eg Sample routines in 
8051 Assembler 


and QuickBasic. 


LCD Paint™ for 
creating your own 
graphics 

images. 


4-wire 

RJ11 style 
cable with 
DB25F 
connector 

for your IBM PC. 


$495 - Kit 
ae LCD Starter Kit. 


Demo routines 
preprogrammed 
into 8751 for 
immediate 
gratification. 


($595 p re abked & tested) 


*The CY325 CMOS 40-pin DIP and 44-pin 
PLCC LCD Controller IC are available 
from stock @ $75/singles, $20/1000s . 


CyberneticMicroSystems 

Box 3000 e San Gregorio CA 94074 

Epic 415-726-3000 @ Fax: 415-726-3003 
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the world’s largest selection 
2KHZ to IOGHZ from g2% 


With over 300 standard models, from 2-way to 48-way, 0°, 90° and 180% 

50- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider band- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers expectations. 
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The "One-Stop" Source 
For All Your Display Needs 


IEE manufactures a complete range of Vacuum Fluorescent, Liquid Crystal and DC Plasma 
displays as well as Interactive Touchscreens and Mini-Terminals. A selection from our 
comprehensive range of products is shown below. 


Vacuum Fluorescent 






WO QT 
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«Our FLIP™ (VFD) displays are available 
in 5x7 and 5x12 dot matrix types with 
extensive software features. Also avail- 
able in wide-operating temperature 
(-40 to +85°C) versions. Applications: 
industrial, medical, telecommunications, 
etc. 


‘Highly ruggedized "ER" version 
modules (with MIL components) are 
also available. 





sa2385% 





‘The NO-FRILLS™ and NINETY 
SERIES™ are IEE's low-cost VFDs 
with a high-priced appearance and are 
ideal for OEM applications such as 
copiers, POS terminals, pay tele- 
phones, etc. 


¢"Industrial Strength" FLIPs feature 9, 
11, and 15mm characters, making them 
easy to read from longer distances— 
typical on factory floor and in PLC appli- 
cations. 





Liquid Crystal 





‘The DAYSTAR NOVA™ series is avail- 


able in reflective, and EL- and LED- 
backlighted types. DAYSTAR NOVA is 
designed for applications where direct 
sunlight readability and ultra low power 
consumption is required. Operates on a 
single +5VDC supply. 


*DAYSTAR NOVAs offer the widest 
available operating temperature 
range (-30 to +85°C), a wide viewing 
angle and high contrast. Built-in temper- 
ature compensation is a unique IEE 
standard feature. 


DC Plasma 
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‘The ARGUS . line offers flicker-free DC 
plasma flat panel technology with char- 
acter fields up to 480, in widths up to 40 
characters. ARGUS eliminates the need 
for bulky CRTs. 


Interactive Touchscreen 





‘The PEP™ (Peripheral Entry Panel) 
family offers large format touchscreen 
modules—ideal for menu-driven 
applications. 


Mini-Terminals 





The V.I.R™ combines a compact VF 
display with a sealed front panel metal 
dome keypad. Switch legends and front 
panel graphics are easily customized. 


A complete line of interface cards, 
power supplies, filters and cables/- 
connectors are also an important part of 
our family—making IEE your "One-Stop" 
shopping source for all your display 
needs. 


For information on our Entire Line of 
Displays, Keypad, Keyboard and Inte- 
grated Panel Products call or write 
today. 








IEE is a sustaining member of 00 


INDUSTRIAL ELECTRONIC ENGINEERS, INC. 7740 Lemona Avenue, Van Nuys, California 91409-9234 (818) 787-0311 
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FAX: (818) 901-9046 
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The Real World 
It’s a nasty, demanding place. Now there’s an FPGA with enough density to 











nearly enough 


let you build the mainstream products that are used in it. 


mention their pitifully low 


And as a 


performance. 


INCORPORATED 


CRrROSSPOINT SOLUTIONS 


The Remarkably Dense Argument for the Crosspoint FPGA 


result, the ASIC designer has 








with them. The 


CP21200 





Crosspoint FPGA is 





through-hole. 


a dream product that breaks 


The product. In 


all this wide open. It offers 


up to 10,000 true, useable 





gates on one 12K chip, and 


it’s fast. Will it change 


0 saa 4010) 





design permanently? 





EXHIBIT B 
The product. In surface mount. 


We submit that it will. 








In name, it’s a 12K. But it gives you far more useable gates than that suggests. 


It’s also fast. And predictable. All in all, a lot like a gate array. There’s a reason. 


tt a 
A GATE ARRAY 


rosspoint gives you the industry's 
first 12K FeGA. But there’s con- 
siderably more to it than that. 

And, at the same time, less. 

The Crosspoint Fra offers unheard- 
of gate-utilization efficiency. The 
highest-available FrGa 
performance. And re- 


markable predictability 
with both. 


EXHIBIT € 


previous FPGAS are elaborate and 
complicated constructions— incor- 
porating numerous logic macrocells 
with numerous functions. And re- 
sulting in an extremely complex chip for 


a rather modest number of “gates.” 


The smallest building 2 
a 


block of the 
Crosspoint FPGA Is 


something far simpler — 


Simplicity itself: our gate. 


All for one simple rea- 
son. Unlike al/other FpGas, Crosspoint s 
is—architecturally —a gate array. 

Like a mask-programmable gate 
array, it has transistor-level granularity. 
And unlike previous FPGAs, it has gates. 


Which, in itself, is noteworthy. 


The smallest building blocks of all 





a gate. A real one. 


nd that, in turn, is why our “12K” 


fp 


chip actually is a 12K—and gives 
you up to 10,000 useable gates — 10,000 
true, gate-array gates. Which isa gate- 
utilization efficiency of up to 85%. Ef- 
ficiency comparable to that of other true 


gate arrays. And, of course, far in excess 


CROSSPOINT SOLUTIONS INCORPORATED 


é 






The Remarkably Dense Argument for the Crosspoint FPGA 


































of what you get from existing FPGAs. will only function in systems in the 
Our superior performance is also EE Se, 15-30 Mhz range. 

due to our streamlined archi- y aie SN T he predictability of 

tecture. We function in = = BSG the Crosspoint FPGA 
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product is — technically. 


high quality. 


= ae What it means, is that for the first time 
you ve got the FPGA you need. One 
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fig. 2 ~ 
Duck use FPGAS where you d like to. In real- 


There’s an old saying: If it looks like a duck, and acts like a duck, it 
must be a duck. Our FPGA acts like a gate array, and is one. WOr Id pr oducts. 








We’ll also give you something else you can only get with a true 


gate array (and we think you’ll especially appreciate our tools). 


THE POWER of 
LOGIC § 
















previous FPGAs has made using 
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YES. I WANT MORE INFORMATION ON THE 
WORLD’S HIGHEST-DENSITY FPGA. 


DataBook onCrosspoint 4.2K ,12K andCell Library O Synopsys Design Kit Brochure 


Performance Benchmark Report O Cadence/Verilog Design Kit Brochure 


LJ 
O Mentor Graphics Design Kit Brochure O Viewlogic Design Kit Brochure 


Name Title 

Company 

Address 

City State Zip 

Telephone 

My EDA tool is: My workstation platform ts: 

CO Mentor Graphics 0 Viewlogic Sun 0 IBM RS6oo0o 


C1 Synopsys 0 Dazix O HP/Apollo Oo PC/DOS 
| Cadence/Verilog O Other ——___ HP/UX O Other 


Return coupon to: Crosspoint Solutions Fulfillment Center, 8200 Highwood Drive, 
Minneapolis, MN 55438 or Fax to 612 942.6940. Or call: 


1-800-DENSE-98 


Copyright© Crosspoint Solutions, Inc. 1992. The Crosspoint logo is a registered trademark, and CDS is a trademark, of Crosspoint Solutions, Inc. Cadence 
and Verilog are registered trademarks of Cadence Design Systems, Inc. HP isa trademark of Hewlett Packard, Inc. Apollo is a registered trademark of HP/Apollo 
Computer, Inc. Mentor Graphics is a registered trademark of Mentor Graphics Corporation. Sun is a registered trademark of Sun Microsystems, Inc. Synopsys 


is a trademark of Synopsys, Inc. Viewlogic is a trademark of Viewlogic Systems, Inc. All other product and company names are trademarks of their companies. 
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5000 Old Ironsides Drive, Santa Clara, California 95054 Telephone 408 988.1584 Fax 408 980.9594 












Books can help defense 
companies compete 
commercially 


I read Jon Titus’s editorial in the 
January 21, 1993, EDN (pg 27) and 
agree wholeheartedly. My company, 
EG&G Special Projects, is struggling 
to make the transition from Depart- 
ment of Defense contracting to com- 
peting in the commercial world and 
is looking for pointers. In his edito- 
rial, Jon mentioned that there are 
some good non-textbook sources for 
marketing information. Could you 
list some books to start with? EG&G’s 
skills are in systems design and inte- 
gration and low-volume/high-value 
electronic data-acquisition instru- 
ments. 

Dave Thomson 

EG&G Special Projects 

Albuquerque Operations 
Albuquerque, NM 


Two good books are 


Marketing High Technology, by Wil- 
liam H Davidow, The Free Press (Divi- 
sion of Macmillan), New York, NY, 
1986, ISBN 0-02-907990X, $23.95. 


The Macintosh Way, by Guy Kawasaki, 
Scott, Foresman and Co, Glenview, IL, 
1990, ISBN 0-673-46175-0, $19.95. 

The Davidow book is a bit old, but 
it still contains useful information. A 
bookstore with a good management/ 
business section should also have some 
practical marketing books. 


EDN book series includes 
Pease and lots more 


Where can I obtain a copy of the book 
Troubleshooting Analog Circuits by 
Robert A Pease? I understand the 
book contains material originally 
published in EDN. I’ve called several 
local bookstores, but to no avail. 
Andy Walsh 

Benthos Inc 

North Falmouth, MA 


Bob Pease’s book is just one of the 10 
books that makes up The EDN Series 
for Design Engineers. The books in the 
series are: 


@ Analog Circuit Design: Art, Sci- 
ence, Personalities, edited by Jim 


EDITED BY JULIE ANNE SCHOFIELD 


Williams, Linear Technology Corp, 
1991, 352 pgs, $44.95. 

@ Hlectronic Circuits, Systems & 
Standards, edited by Ian Hickman, 
1991, 256 pgs, $32.95. 

© EMC for Product Designers, by Tim 
Williams, 1992, 272 pgs, $42.95. 

@ Integrated Circuit and Waveform 
Generator Handbook, by R M 
Marston, 1991, 267 pgs, $22.95. 

@ Newnes Electronic Circuits Pocket 
Book, by R M Marston, 1991, 344 
pgs, $26.95. 

® Operational Amplifiers, Second 
Edition, by Jiri Dostal, Research In- 
stitute for Mathematical Machines, 
Czechoslovakia, 1993, 360 pgs, 
$49.95. 

@ Passive Components: A User’s 
Guide, by lan Sinclair, 1990, 176 
pgs, $21.95. 

@ Radio Frequency Transistors: 
Principles and Practical Applica- 
tions, by Norman E Dye and Helge 
O Granberg, Motorola Inc, 1993, 228 
pgs, $39.95. 

@ Rechargeable Batteries Applica- 
tions Handbook, by the Technical 
Staff of Gates Energy Products, 
1992, 432 pgs, $49.95. 

© Troubleshooting Analog Circuits, 
by Robert A Pease, National Semi- 
conductor Corp, 1991, 208 pgs, 
$32.95. 


To order a book in the US, contact 


Butterworth-Heinemann 
80 Montvale Ave 
Stoneham, MA 02180 
(800) 366-2665 

FAX (617) 438-1479. 


European customers, please quote 
“Cahners 10.89” and contact 


Reed Book Services Ltd 
Special Sales Dept 

Box 5 

Rushden, Northants 
NN10 9YZ, UK 

0933 58521 

FAX 0983 50284. 


Transformer makers 
come to light 





In the October 29, 1992 edition of 
EDN, I found the article “Designing 
supplies for powering LCD backlight- 
ing’ by Jim Williams very useful. I 
am trying to contact the manufactur- 
ers of the transformers specified in 
the article—Coiltronics and Sumida— 





or their US distributors. Can you 
help? 

Mark Godfrey 

Hunting Avionics Ltd 

Uxbridge, UK 


Coiltronics 

984 SW 18th Ct 

Pompano Beach, FL 33069 
(305) 781-8900 

FAX (305) 781-8703 


Sumida 

637 E Golf Rd, Suite 209 
Arlington Heights, IL 60005 
(708) 956-0666 

FAX (708) 956-0702 


Rochester Electronics 
to acquire discontinued 
AMD parts 


If youre looking for or currently using 
discontinued parts from Advanced Mi- 
cro Devices (Sunnyvale, CA), you may 
be in luck. AMD and Rochester Elec- 
tronics have entered into an agreement 
that provides Rochester with all resid- 
ual products (wafers, dice, finished 
goods) and access to selected tooling 
and process “recipes” for discontinued 
AMD parts. The first products to be 
transferred are 15 sole-source digital 
parts. 

Rochester also has the right to ac- 
quire any additional products that AMD 
may discontinue in the future. The 
agreement covers military and commer- 
cial sole- and multiple-source products. 


Rochester Electronics Inc 
10 Maleolm Hoyt Dr 
Newburyport, MA 01950 
(508) 462-9332 

FAX (508) 462-9512 


If any other companies are making 
agreements to manufacture discontin- 
ued parts, please fill Ask EDN in on 
the details. Let’s make tracking down 
obsolete or discontinued parts as pain- 
less as possible. 


Ask EDN solves nagging design prob- 
lems and provides answers to difficult 
questions. Address your letters to Ask 
EDN, 275 Washington St, Newton, MA 
02158. FAX (617) 558-4470; MCI: 
EDNPRIME. Or send us a letter on 
EDN’s bulletin-board system at (617) 
508-4241: From the Main System Menu, 
enter SS/ASK_EDN and select W to 
write us a letter. 
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SAM 8 — Innovation in Application-Specific 8-Bit 
Microcontroller Design 


Samsung now offers you the design benefits of product customization 
with the cost benefits of high-volume, high-yield production techniques. 
Using the Zilog Super 8® CPU core as a starting point, Samsung ge 
has developed modular design libraries or “function blocks” _, fff. == 
for a wide variety of peripherals, Buses and I/O have been 4 
improved and a range of ROM sizes are available. 


Introducing the 8-Bit Samsung 
Arrangeable !Viicrocontroller 











To produce SAMB8s, application-specific function and 
memory blocks are selected and “arranged” around 
the CPU to produce true ASIC devices that are 
powerful, reliable and affordable. Ask your 
local Samsung Sales Representative about 4 
the SAM8 device that is night for your appli- 
cation. 
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The benchmark 


ilicon technology. 
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a continuing dedtwation 
to excellence... 

value driven service... 
products designed for the 





customers need, not the 
supplter i CONVENIENCE... 
leadership... 

a long term commutment... 
a vision in every aspect 


of our field... 


All of this combined has made’ 
DN SUA Gre were (clelaneselien cauereletelss 


the industry's benchmark for silicon 
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technology. Our quest ts to 
constantly challenge ourselves... 

our industry. For over three decades, 
NCR has balanced these traditional 


values with the latest technology. 





To see the results — take a look at the 
products that are setting industry 


Seteterine te 


Call today for a 
free copy of our 
latest catalog. 


1-800-334-5454 
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Jesse H. Neal 

Editorial Achievement Awards 
1990 Certificate, Best Editorial 
1990 Certificate, Best Series 
1987, 1981 (2), 1978 (2), 

1977, 1976, 1975 


American Society of 
Business Press Editors Award 
1991, 1990, 1988, 1983, 1981 


EDN-EDITORIAL | 


Leave me alone 


Now that spring is here, my family and 
I are thinking about vacation. To me, 
the best part about vacation is that I’m 
out of touch with the office for two 
weeks. Don’t get me wrong; I enjoy my 
work and the people I work with. But 
when I’m on vacation, they can do with- 
out me, and I want to do without them. 
After two weeks, I’m ready to go back 
and immerse myself in work—but vaca- 
tion and work need to be separate. 

Today’s communications equipment 
makes it almost impossible to deliber- 
ately stay out of touch. But, where I 
go on vacation, I have no phone, and I’m 
well away from cellular phone networks. 
The closest phone is over three miles 
away at a general store. With direct- 
satellite communication systems around 
the corner, I’m not sure how much 
longer I can hold out. ’m amazed at how 
much other people like to be in constant 
communication with home or office. 
Some people can’t live without having 
a phone nearby. 

Of course, there is a time and a place 
for mobile or portable phones, but, for 
me, driving to and from work isn’t one 
of them. When I drive to work, I listen 
to music or a learning tape. Sometimes 
I drive soundlessly, just thinking about 
the day ahead or daydreaming. It’s 
pleasant. There’s no one | want to talk 
with, and there’s little intelligent I have 
to say at 6:45 am. On the drive home I 
often turn on my 2-way radio and find 
someone to chat with about hobbies, 
families, jobs, and so on. It’s profitless 
talk, but it’s better than getting high 


blood pressure about a business deal or 
detail that needs to be worked out at 
the last minute. I’ve found that most 
such communications can wait. I want 
to leave work behind—at least for a 
while. 

Handy, instant communication is good 
for business people and others who are 
on the road a lot. Being accessible and 
available for suppliers and customers 
makes a lot of sense. If you spend a lot 
of your time traveling, a cellular or port- 
able phone becomes a good investment. 
You can now buy small fax machines 
that run from a car’s battery and attach 
to your cellular phone. Modem connec- 
tions are also available. Now as you 
travel you can get a map, look over a 
data sheet, or check your electronic mail 
right from your car. That’s making time 
pay. Recently, I returned a call and was 
surprised to get a mobile phone’s an- 
swering system. “I’m sorry I’m not near 
my carphone right now...,” said the 
voice. I’m not sure whether the answer- 
ing machine was actually in the car or 
elsewhere, simply intercepting my call. 

Technology is great, and so is commu- 
nications, but there are times when you 
need to disconnect yourself from phones 
and fax machines. I bet your boss, col- 
leagues, workers, and others will sur- 
vive without you—at least for a few 
days. So, if you’re headed for vacation 
this summer, try leaving the portable 
phone at home. If you must take it, re- 
member you can turn it off. Sometimes 
you just have to say, “Leave me alone.” 


Jon Titus 
Editor 


Send me your comments via FAX at (617) 558-4470, or on the EDN Bulletin Board System 


at (617) 558-4241 300/1200/2400, 8, N, 1. 
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| Nickel- Metal Hydride 





A world of change is coming. 


Portable products like computers and cellular phones are 
fast becoming a part of our everyday life. And as the market 
for these portable products grows and shifts to mass retail 
distribution, so will consumer demand for a readily available, long 
lasting rechargeable battery. 


bloat f DURACELL Nickel-Metal Hydride Rechargeable Batteries, a limited 
number of standard sized packs that will soon be conveniently available in millions of 
retail outlets worldwide. Exactly where your portable products must be found if you 
hope to gain a larger share of the growing consumer market. 
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es Standard Sized 
Rechargeable Batteries | 











Consider the advantages DURACELL Rechargeables ® 
offer you, the manufacturer. Up to 40% longer life DU RAC E L L 
than ordinary nickel-cadmium. Freedom from the RECHARGEABLES 
burden of custom pack design and inventory. 


Reduced product costs and cycle time to market. 
Worldwide availability of replacement packs. 


DURACELL Nickel-Metal Hydride Batteries can 
make your portable computers and cellular phones 
as convenient, affordable and consumer friendly as 
your changing market demands. Join Duracell in a 
power partnership by calling 1-800-422-9001 ext. 438. P 
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Performance that’s out of this world. 
Power that’s down to earth. 
TT's TMS320C5x DSPs. 


Your designs will really take off with the 
TMS320C5x, the new standard in 16-bit digital 
signal processors (DSPs) from Texas Instruments. 

The ’Cdx family offers you the industry’s 
highest performance in 16-bit fixed-point DSPs 
at avery low cost. It also delivers the low power 
dissipation you demand for disk drives, modems 
cellular phones and the next generation of 
portable applications. 

40-MIPS performance, $0.50/MIPS. TI's 
’Cdx DSPs can perform an instruction in just 
25 ns — for winning 40-MIPS performance at 
prices as low as $0.50 per MIPS. You can choose 
from various memory options, up to 1OK words 
of RAM and 16K words of ROM, for even more 
cost-effective designs. A parallel logic unit 
(PLU), shadowed CPU registers, block repeats 
and circular buffers are among the architectural 
enhancements that enable the ’C5x to boost per- 
formance and drive 
down system costs. 

Power man- 
agement that’s 
unprecedented. 
TI's ’C5x DSPs are 
manufactured to 
operate at 5 V or 
3.3 V with no loss 


? 


Peripheral 


"'TMS320C5x Power Management System 


0.3 mA/MIPS 





agit eee SE ea 


power dissipation is just 

1.35 mA/MIPS at 3.3 V and 
2.35 MA/MIPS at 5 V in typical 
applications, extending battery 
life in portable systems. The 
‘Cdx family’s power management 
features also include peripheral and 
sleep modes, which conserve power by 
halting the CPU until additional data processing 
is needed. 

Total Integration means more. TI is com- 
mitted to Total Integration™ — including higher 
density chips, design assistance, comprehensive 
documentation, worldwide service and manufac- 
turing support. Advanced development tools 
allow you to start designing with TMS320C5x 
DSPs for less than $1,000. And when you’re 
ready to go to single-chip integration with a ’C5x 
core, Tl’s customizable DSP solutions can get you 
there faster, for less. 

More on per- 






| formance plus 

| economy. For more 
j information on the 
’| ways in which the 

q ’Cdx can help you 

-| reach new levels of 
performance and 








Power management features co 
portable applications. 


of speed or perfor- 
mance. Active 


Bir 


economy, call your 
local TI sales office. 


nserve battery power in today’s 


XAS 


INSTRUMENTS 


© 1993 TI 
T™ Trademark of Texas Instruments Incorporated 
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9-Line SCSI 


+——— SOIC Actual Size is 3/8" 





@ 1.2 Watt Low Thermal Resistance Power 150 mil SOIC 


Signal Transmission | ' and Zip Packages 


ha 
{Wie 


@ 300mA Source/Sink Current 
@ Trimmed 3% Termination Current 


@ 0.7V Dropout Regulator 





after, wi 


Scien tn ee ,rrt—“— ® 6pf Channel Capacitance 
all the demands of Wide Bus - fast SCSI applications. 


The UC5603 features a low output capacitance of 6pf, ® 100ua Supply Current in Disconnect Mode 
and a 300mA source/sink regulator to accommodate 
active negation drivers. Packaged in a 1.2W 16 pin Current Limit and Thermal Shutdown Protection 


SOIC and a Zip for tight vertical applications, the 


UC5603 truly is shaped for your design. @ Negative Clamping on all Signal Lines 


For free samples and application information call, FAX 


or write us today. INTEGRATED 
(603) 424-2410 LI] ee 
7 Continental Boulevard, Merrimack, NH 03054, FAX (603) 424-3460 |. U Ni ITRO CY) E 
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If you are unfa- 
miliar with FPGAs, 
designing one on 
your own may be 
as inefficient as 
reinventing the 
wheel. Turning to 
an FPGA design 
expert can cut 
your develop- 
ment costs and 
speed your prod- 
uct to market. 
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FPGA design services 
offer a helping hand 


J D MOSLEY, Technical Editor 


The design flexibility and high-density 


logic offered by field-programmable 


gate arrays (FPGAs) let you develop 
complex, high-speed logic circuits right 
on your desktop computer. However, 
the flexibility and high density are pre- 
cisely what make these devices difficult 
to program for maximum performance. 
Although the software tools that help 
you program FPGAs continue to im- 
prove, they remain analo- 
gous to paint programs: 
anyone can use the soft- 
ware, but few can create 
a masterpiece. 

Perhaps the best way 
to create a FPGA design 
masterpiece is to call in 
an independent design ex- 
pert. If your engineering 
team is unfamiliar with 
FPGA tools and tech- 
niques, a consultant who 
specializes in FPGA de- 
sign can help you avoid 
the time, expense, er- 
rors, and inefficiency that 
inevitably occur during a 
learning process. 

Some FPGA manufac- 
turers, however, assert that their tools 
are now so simple to use that even neo- 
phytes can easily design FPGAs that 
perform well. Quicklogic says its newest 
FPGA software, SpDE Tools Release 
3.0, gives novice logic designers the 
tools to compact logic cells and increase 
speed. The Microsoft Windows-based 
software is included in the company’s 
pASIC tool kits, such as the $3995 ECS- 
Front End (QT-ECS-PC). These kits 
also provide schematic capture and 
simulation tools. 


Bruce Kleinman, Quicklogic’s cus- 
tomer-engineering manager, says the 
company has tested dozens of customer 
circuits designed with the tools, from 
address decoders to 40-bit counters. The 
test circuits have had up to a 30% boost 
in speed and up to a 40% reduction in 
logic-cell use. 

Just as design tools vary in their ease 
of use, so do FPGA architectures. Larry 





Bubble pushing (a) and gate collapsing (b) are two optimizing 
techniques in Quicklogic’s FPGA design tools that reduce logic-cell 
use and boost performance. 


Palley, general manager of Intel’s PLD 
business unit, says that when Intel en- 
tered the FPGA market, the company’s 
goal was to make FPGAs as easy to use 
as small PLDs, with predictability being 
the payoff for the designer. The com- 
pany put effort into designing the silicon 
and the software to make sure that both 
worked together well. The result has 
been tools that Palley claims have a 95% 
success rate. 

Unlike other manufacturers, Intel of- 
fers its design tools to its customers free 
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Why Gamble with Your Low 


Voltage System Requirements? 


The Sipex 2100 Series Arrays offer a full deck 
of winning solutions. 
If you need low voltage, low power, high beta at low 


collector current and wide bandwidth then Sipex’s low 
voltage analog ASICs are the solution. 


Sipex’s complementary dielectrically isolated arrays and 
precision thin film resistor technology will give you the 
advantages that you require for your low voltage analog 
circuit designs. 


Use Sipex’s low voltage analog arrays to customize your 
proof of principle and low volume circuit needs, then 
convert these to custom silicon for your high volume 
and cost sensitive requirements. 


Sipex ASICs are ideally suited for all low voltage analog 
needs such as: 


e Battery operated instruments 


¢ Single voltage systems using 0.8 um digital technology 
or finer 


© Medical instrumentation 
e Hearing aids 
¢ Low power designs 
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Kimber Number Number Number Total 
: of NPN of PNP ei Resistor 
of TIES Devices Devices P-JFets Value-Ohms 
0 240K-2.4M 
480K-4.8M 
720K-7.2M 
960K-9.6M 
1.2M-12.0M 


Array 


Typical Op Amp Characteristics 

¢ Operating Supply Range: 1.8 volts to 30 volts 

@ Sleep Mode: Typically 20 microamps 

e 2.5 MHz gain bandwidth at 350 microamps 

e Output swing within 50 millivolts of supply rail 


¢ - 22 Linnell Circle 
EPRea? Billerica. va01821 
wi a fn. 508-667-8700 

FAX 508-670-9001 


SIGNAL PROCESSING EXCELLENCE 
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FPGA DESIGN SERVICES 


of charge, and operates a toll-free 
help line. So, if you try to design 
the FPGA on your own and run into 
a snag, you can still call in an expert. 
By contrast, design centers typi- 
cally take a conservative approach 
unless specifically told to do other- 
wise, mainly because they want to 
make sure the design will work. 
Vacit Arat, director of marketing 
at Crosspoint Solutions, says design 
centers will be used more for proof 
of concept as opposed to getting the 
last nanosecond out of a design. 
Dan LeVasseur, an FPGA consul- 
tant with Interface Design, notes 
that although the devices and tools 
are improving, you still need the 
wisdom that comes from experience 
to fully optimize your device. “Often, 
the wrong FPGA is chosen for a 
design. The best qualified consult- 
ant would be someone who has de- 
signed not only many different 
applications using FPGAs, but 
someone who has used many differ- 
ent types of FPGAs, who under- 
stands the subtle differences be- 
tween them, such as gate granular- 
ity, product term allocation, and 
clock distribution. Each of these ar- 
chitectural features is critical in how 
it relates to a particular application.” 


Partitioning of a board design is 
another area where problems can 
arise. Less experienced FPGA de- 
velopers may lack an appreciation 
of the fact that their design is a 
component of a larger design, and 
may not understand how their com- 
ponent interacts with the rest of the 
design. “Perhaps if an entire board 
can be simulated, including any bus 
interfaces and FPGAs, then an 
FPGA expert is not required,” 
LeVasseur says. 

FPGA consultants typically 
charge by the hour because of the 
uncertainty of most initial designs. 
However, if the FPGA is part of a 
complete board design, you may be 
able to negotiate a fixed price. For 
your money, you'll get the expert’s 
design notes, flow charts, high-level 
descriptions, functional descrip- 
tions, and object and source files. 


Manufacturers offer expertise 


No one understands an FPGA 
better than the manufacturer. So 
when Mentor Graphics established 
its six ASIC design centers, Xilinx 
agreed to participate. These top- 
down design centers offer an inte- 
grated design-flow environment 
that promotes design predictability 


for Xilinx XC2000, XC3000, and 
XC4000 FPGAs. The centers are lo- 
cated in San Jose, Denver, Boston, 
Dallas, Munich, and Tokyo. 

Dan Ganousis, manager of Men- 
tor Graphics’ ASIC design centers, 
says that if you’ve never used syn- 
thesis tools or hardware description 
languages, you need an expert. He 
adds that most customers either are 
interested in replacing ASICs with 
FPGAs, or they want to use FPGAs 
for computer-aided prototyping and 
design verification. 

“About two-thirds of what we do 
is on-site consulting, typically for 
two to four weeks. When people are 
starting a new project, we help 
them. We bring in the experience 
to save them from having problems 
later on. Some customers are quite 
willing the first time through to 
hand it over, but they still manage 
the projects,” Ganousis says. 

He points out that third-party 
consultants generally assist compa- 
nies with small design teams that 
sell in low-volume/high-margin 
niche markets. These companies 
use FPGAs as a production device 
in their final product. In contrast, 
larger companies are attracted to 
FPGAs as prototyping tools for 
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proof-of-concept verification and 
concurrent software development. 

Prototypers prefer to use re- 
programmable static-RAM-based 
FPGAs, such as those that Xilinx 
manufactures, so they can correct 
functional errors in the logic as they 
discover them. However, the over- 
head in tools and equipment is 
higher for these FPGAs than for 
antifuse FPGAs, such as one-time 
programmable Actel devices. Short- 
to medium-volume manufacturers 
prefer antifuse devices due to their 
low cost and nonvolatility. 

Andy Haines, Actel’s director of 
marketing, says antifuse FPGAs 
help meet time-to-market needs by 
enabling rapid customization and 
product differentiation without the 
up-front development charges asso- 
ciated with ASICs. In this way, 
companies minimize the time and 
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money spent on inventory and re- 
duce the risk of getting stuck with 
obsolete devices. The nonvolatility 
of antifuse FPGAs makes them 
very stable and reliable, and the 
simplicity of the devices translates 
into consistent ease-of-use. 
LeVasseur notes that, “A person 
who has the invaluable experience 
of going through similar FPGA de- 
sign cycles in the past has an edge 
over someone who has not, no mat- 
ter how easy the tools are to use. 
Using a consultant will also increase 
the odds that a design will not have 
to be ‘respun,’ causing expensive 
schedule slips and other costs.” 
However, as Arat observes, you 
definitely give up some degree of 
control when you hire an FPGA 
consultant. He notes that the more 
changes there are to your design, 
the harder it may be to manage. 





Companies often overlook the man- 
agement overhead. His advice for 
companies seeking outside design 
assistance is to “develop a relation- 
ship and stick with it.” 

In short, don’t expect to dump 
your design on an FPGA design ex- 
pert and come back in a couple of 
weeks to pick up the perfected re- 
sults. To get the best possible de- 
sign for your project, you have to 
work closely with your expert. 
Think of him or her as another 
member of your design team who 
will require as much guidance re- 
garding the goals and requirements 
of the project as any other newly 
assigned engineer. EDN 
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Introducing the industry’ first 4-Mbit VRAM. 
Extend system performance without extending 
your board or budget. 


Now you can pack all the VRAM memory you need 
into fewer chips than ever before. And do it cost- 
effectively. From Texas Instruments, inventor of 
the first video random access memory, comes the 
industry’s first 4-megabit VRAM and the beginning 
of a new era in graphics design. 


Performance goes up. Well-suited for engi- 
neering workstations and high-end personal com- 
puters, our 4-Mbit device provides all the high per- 
formance and traditional features you expect from 
VRAMsS. Its 256K x 16 wide word organization 
minimizes bandwidth problems. 


On-chip serial access memory reduces system 
bottlenecks and eliminates the need for an exter- 
nal shift register. 


And you can choose from two speeds. The 
fastest has a 70-ns row-enable access time and a 
20-ns serial-data access time. The other operates 
at 80 ns and 25 ns, respectively. 


This high-density device implements the most 
commonly used JEDEC features: Split register 
transfer read. Write per bit. Persistent write per 
bit. Block write for faster screen clears, block 
fills and text updates. CAS-before-RAS 4 
refresh. ; 

While board space 
goes down. As the table Alans anieon 
shows, one highly integrat- 
ed 4-Mbit device allows you 
to double, even quadruple, © 






Reduced Power 
Consumption (mA) 












Reduced Board Space] = 2X . _ 
Reduced Chip Count | «|? Cia 


or comparison with 4-Mbit VRAM in 64-pin SSOP, the most competitive package | i 
or 1-Mbit or 2-Mbit VRAM was chosen (28 pin, 40 pin or 64 pin ) 


video memory without eating up valuable board 
real estate. Or you can free up space for additional 
functions. Or you can be in the forefront of the 
move to smaller designs. 

And with fewer chips, power consumption is 
lower while overall system reliability is higher. 

Now in volume production. Our 4-Mbit 
device is available in quantity today. In fact, we 
have sampled leading workstation and PC manu- 
facturers all over the world, many of whom have 
successfully proven the 4-Mbit VRAM in their 
advanced graphics systems. 

More to come. Our 4-Mbit VRAM is the 
first in a family of compatible high-density devices, 
including those for military applications. They 
will add dimension to our promise of Total 
Integration™. To provide you not only with compo- 
nents of higher and higher density but also with 
the information, the hardware and software tools 
and the round-the-clock, round-the-world service 
that will enable you to move to your next level of 
integration more quickly and easily. 

Answers to your questions. For more 
5 details on how our 4-Mbit 
VRAM can move you into a 
aos new generation of VRAM 
solutions, complete and mail 

| the return card today. We'll 









| send you our 4-Mbit applica- 
| tion guide and data sheet. 
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Wise advice! Whether you're 
bungie jumping or choosing 
fast FPGA’s 

Look at QuickLogic. You'll find 
the engineers who challenged 
the odds and invented the 
PAL® device. You'll also find 
the World’s fastest, and 
easiest-to-use FPGAs. 


At well over 100 MHz, our 
Data Path benchmark signifi- 
cantly exceeds the wildest claims 
of other vendors. Even with 100% 
automatic place and route. 
And even when up to 100% of 
the device logic cells are used. 


Comtech looked: 
When Comtech Labs, Inc., 
Palo Alto, CA developed the secure 
_ locking ur units iat T&T and Motorola 
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Design low-cost, quick- 


and-dirty 
with 8-bit Cs 


RAY WEISS, Technical Editor 


The world of low-cost, down-in-the-dirt 
microcontroller (wC) applications is 
booming. Hight-bit wCs are tackling 
everything from car keys to alarm sys- 
tems to personal electronics, and are in- 
vading the traditional commercial turf 
of 4-bit wCs. Today’s designers run with 
minimal wCs and spin out products in 
development cycles unheard of five 
years ago. 

In this hard and fast world, cost is 
everything. “We all beat up on the chip 
vendors to get the costs 
down,” says Doug Deeds, 
a project engineer at 
TE Electronics (Fort 
Worth, TX), formerly 
Tandy Electronics. “And 
then we live within 
tight cost constraints.” 
Engineers scramble to 
cut costs by finding the 
cheapest wC suitable for 
the job and by minimiz- 
ing power, real estate, 
and support chips. 

Many engineers thrive 
in this environment. “I like solving prob- 
lems,” says Deeds, “it’s a challenge to 
bring in solutions at a low cost.” And 
unlike larger projects, many of these 
low-end jobs are one-man tasks. “The 
nice thing at the low end is that one 
guy, you, gets to do all the software and 
maybe all the hardware design, too,” 
says Paul Hoseit, analog group manager 
at C&K Systems (Fulsome, CA), a ven- 
dor of alarm systems. 

Many design shops use whatever wC 
family gives them an advantage. “We’ve 
looked at and worked with most low-end 
Cs, looking for the right combination 
of peripherals and price,” says Deeds. 


possible. 


Cost is everything 
when you’re de- 
Signing low-end, 8- 
bit-~C applications. 
You’ve got to find 
the cheapest pC for 
the job, minimize 
power and real es- 
tate, and use as few 
support chips as 


applications 


“Our needs are specialized, and it’s hard 
to find the right peripherals without 
having to pay for a lot of unwanted pe- 
ripherals and unused silicon.” 

Not all 8-bit wCs can compete in this 
low-end derby. Cost is the driving fac- 
tor, and silicon ain’t cheap. Chip vendors 
continually juggle their limited silicon 
budgets to find the “silicon sweet 
spot”—that magic combination of proc- 
essor throughput, wC resources, periph- 
erals, and cost. Winning wCs combine 
minimal pinouts, small 
RAM and ROM capaci- 
ties, low power, and 
few peripherals. Such 
families include 
@ Motorola’s 68HC05. 
Descended from the 
classic 6800, the 05 is 
an accumulator-based 
architecture with a 
clean instruction set. A 
minimal implementa- 
tion, the family’s chips 
include a simple timer, 
a watchdog timer, and 
an optional small EEPROM. The. 
68HC05 family has over 180 variations 
and leads 8-bit-wCs in sales. The new 
68HCO5Kx is a minimal 05 and has a 
simple timer, a watch-dog timer, 32 
bytes of RAM, and 504 bytes of ROM. 
@ Intel’s 80C51. This chip isn’t exactly 
a low-end wC, but it fits into the lineup 
because you can get one for less than 
$2.50. In fact, the 8051 is second in the 
wC sales derby, right behind the 
68HC05. Intel developed the 8051, but 
there are several second sources and a 
wide range of variations. One licensee, 
Philips, added an I°C 2-wire serial bus, 
which links wCs and peripherals. 
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@ Philips-Signetics’s 80C751/752. 
Philips engineers squeezed the 
8051/52 design into a 24-pin 300-mil 
DIP for tight designs. The 751/752 
integrates 8051 power with reduced 
real estate and an on-chip [°C bus. 
@ National Semiconductor’s COP8. 
A pioneering 8-bit chip, the COP8 
is low-cost and accumulator-based; 
some parts cost less than $1 in vol- 
ume. COP8s include the Microwire 
3-wire serial commu-nications bus, 
which links proces-sors and periph- 
erals. National also sells peripheral 
and memory chips that interface to 
the Microwire bus. Some COP8s 
have brownout pro-tection, analog 
comparators, or LED drivers. 

@ Microchip Technologies’ PIC 
16C5x. PIC wCs combine a simple 
instruction set, fast 200-nsec execu- 
tion, and minimal peripherals. The 
low-end 16C5x chips lack interrupts 
and multiply and divide instruc- 
tions. But PIC Cs’ speed, low pin 
counts, and static design make 





Table 1—Rer 












Microchip © 200 nsec (pipelined) — 18-pin DIP — 32 bytes RAM 
PIC 16C54 400 nsec 18-pin SOIC | —512x12 bits ROM 
Circle No. 379 (branch) ©  . 
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- ADD/NOP 


 650-ysec 
 ADD/LOAD 


them a good choice for a wide range 
of low-end applications. 

@ SGS-Thomson’s ST6. The ST6 is 
a minimal, accumulator-based de- 
sign. It’s a slower, serial implemen- 
tation but includes an 8-bit ADC, 
a watchdog timer, and a simple 
timer. The ST6 has a simple instruc- 
tion set and a 6-level hardware 
stack. Like the PIC wCs, it lacks 
multiply and divide instructions. 
Low-end versions come in a 20- or 
28-pin package. 

@ Texas Instruments’ TMS370. 
This nC is a slow but sophisticated 
chip. Peripherals in-clude a serial 
peripheral interface (SPI), 24-bit 
watchdog timer, 16-bit configurable 
timer, and EEPROM. Low-end 
versions come in a 28-pin package. 
@ Zilog’s Z8. The Z8 is a compact 
chip that has several variants. Pe- 
ripherals include an SPI, brownout- 
protection hardware, watchdog 
timer, analog comparators, and two 
8-bit counter/timers—all in pack- 











20-pin DIP 



















‘20-pinPDIP | 
20-pin SOIC — 


18-pin DIP. — 
18-pin SOIC 


64 bytes RAM 
1 kbyte ROM 


64 bytes RAM 
2 kbytes ROM ~ 


128 bytes RAM 
2kbytes ROM 





ages having as few as 18 pins. The 
Z8 wC uses 144 8-bit registers ar- 
ranged in 8-register banks. Larger 
register files are also available. 
Most of these chips have power- 
saving modes, and many work at 
voltages as low as 2.0V. Addition- 
ally, some Cs are static designs, 
which lets you trade lower clock 
rates for lower power dissipation. 
For example, in a car transmitter 
application, United Technologies’ 
(Dearborn, MI) Senior Engineer 
Gerald Brehmer runs a Microchip 
PIC 16C5x at 32 kHz. “It really 
makes the batteries last,” he says, 
“and lets me use a cheaper crystal.” 
Down-in-the-dirt wC applications 
include security peripherals, alarm 
systems, and automotive controls. 
Most of these systems must live in 
0.5 to 4 kbytes of ROM and run in 
32 to 256 bytes of RAM. “It’s a real 
battle fitting code into ROM,” says 
Howard Hasehuhn, a project engi- 
neer at Donnelly Corp (Holland, 




























| 3.0 to 6.0V 





2.0 to 60V_ 























EDN-TECHNOLOGY UPDATE 





MI), a supplier of automobile motor- 
controlled mirrors. “ROM is the 
problem. You can work around 
RAM limitations by designing code 
to use ROM instead, or by not keep- 
ing stuff in registers and paging 
working registers.” 

Hoseit, of C&K Systems agrees, 
“The hardest thing is fitting code 
into ROM, especially as project re- 
quirements continue to change. 
That’s why it’s nice to work with a 
family of wCs—if you have to, you 
can move up to a larger ROM size 
without a redesign.” 

One way manufacturers reduce 
uC costs is by reducing chip pin- 
outs. In general, pin counts for low- 
end, 8-bit wCs range from Mo- 
torola’s 16-pin 68HC05K to TI’s 28- 
pin TMS370COI1x. 

Low-end Cs usually have 12 to 
22 I/O pins. If you have to drive a 
lot of logic, having few I/O pins can 
make life difficult by forcing you to 
use a multiplexer for more signal 


External 


‘Safety features” interrupts 





Watchdog timer with 
RC clock 
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33 instructions, 
accumulator-based 
2-level stack 


2 analog comparators 


31 instructions 
6-level stack 


2 analog comparators 


lines. Fortunately, some applica- 
tions don’t need more than a few 
I/O signals. “For our applications, 
we don’t need a lot of I/O pins,” 
says John Sherman, a senior engi- 
neer at Supra Products (Salem, 
OR), an alarm manufacturer. “We 
use serial EEPROM to hold data 
and serial ports to move data.” 

As Sherman notes, serial 
EEPROM reduces large pC pi- 
nouts. You can read or write data 
serially to an EEPROM using one 
or two lines, rather than using an 
8-bit port and adding extra logic to 
multiplex addresses and data. 

One interesting trend is a move 
toward one-time-programmable 
(OTP) memory-based processors. 
“One of our requirements for a wC 
is that it have an OTP version,” 
says United Technologies’ Brehmer. 
“We need OTP memory for internal 
prototypes, and our customers like 
to get prototyping parts early in 
their design cycle.” OTP parts still 


Price 


Other | 
(10,000) 










$0.80 (100,000); 
$1.25, OTP version 





8-bit ADC 





cost more, SO many engineers are 
reluctant to use them for final pro- 
duction. But many use OTP wCs for 
initial product runs and fast re- 
visions and to minimize part stocks. 

Another trend is the increasing 
use of nonvolatile memory, both 
EPROM and EEPROM. Many ap- 
plications, such as security, need an 
on-chip mechanism for encoding 
part-specific data. On-chip EEPROM 
lets wCs retrieve and hold key in- 
formation in the field. However, 
EEPROM uses more silicon than 
other memories, tends to have 
longer write cycles (typically 10 
msec), and has a lifetime write limit 
on the order of 100,000. 

Designing low-end 8-bit systems 
is definitely not like flying first 
class. When pennies count, you 
must forgo the peripherals many 
engineers take for granted. 

Most low-end applications don’t 
need a lot of timing functions. Many 
deal with only one or two time 
events, which is good news because 
low-end wCs have pretty simple 
timers. You can program the 
COP8’s timer to act as a pulse accu- 
mulator, a timer with a capture reg- 
ister, or a timer with a compare reg- 
ister. The Z8 has two 8-bit timers, 
and the 8051 has two 16-bit timers. 
The TMS3870C010’s one 16-bit timer 
is positively luxurious—it has one 
input capture and two compare reg- 
isters. Philips’s 80C751 has one 16- 
bit timer with an autoreload feature. 

Many applications don’t need an 
ADC because they deal mainly with 
digital signals, and many analog sig- 
nals can be converted using RC net- 
works. However, if you have analog 
inputs, an ADC can save you some 
external circuitry. The ST6 has an 
ADC. Others, including the COP8 
and Z8, have one or more analog 
comparators for coarse signal con- 
versions. These wCs are adequate 
for applications that use fairly gross 
analog measurements for tempera- 
ture or movement. 

Low pin counts limit the number 
of external interrupts, and most 
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low-end wCs make do with one. A 
single interrupt line may force you 
to add additional logic to multiplex 
interrupts. Alternatively, you could 
use periodic polling to check inputs 
for hardware events. Exceptions 
are the TMS370Cx1x, which has 
three external interrupts, and the 
68HC05K1, which has four keypad- 
input interrupt lines and one exter- 
nal interrupt line. 

On the positive side, these 8-bit 
wCs do have some useful peripher- 
als. Many low-end wCs have serial 
interfaces such as UART's, SPIs, 
Microwire bus, and I?C bus. These 
serial interfaces let you move data 
serially with a minimum of bit- 
banging. Even better, the Micro- 
wire and I°C buses are full serial- 
bus protocols that support multi- 
master operation and access to pe- 
ripheral chips. “I use the Microwire 
serial bus to connect wCs to chips 
such as serial EEPROMs,”’ says 
Donnelly’s Hasehuhn. “You don’t 
need any decode logic; it’s built into 
the chips.” 

The I°C bus has an additional ad- 
vantage: It’s the base for the 
emerging Access subsystem bus 
standard. Several system compa- 
nies use the Access bus to easily 
link in slow desktop peripherals 
such as keyboards, mice, scanners, 
and light pens. A product built on 


an I°C bus can easily interface to 
Access bus systems. 

Supra’s Sherman used both the 
I?C and Multiwire serial buses to 
link an 8051 to a COP8 in a real- 
estate lock-box application. The con- 
trol card—or key—holds the 8051, 
batteries, and data in EEPROM; 
the lock box has a COP8 to control 
the lock. The CPUs communicate 
via the mixed serial buses. 

Another peripheral—and safety 
feature—you'll find on many low- 
end wCs is a watchdog timer. A 
watchdog timer helps ensure that 
your code sticks to business and 
doesn’t lock up into an indetermi- 
nate loop. 

“If your PC locks up, you can just 
power off and restart,” notes Tim 
Roddy, electronics design manager 
at United Technologies. “But when 
it comes to things like cars, you 
can’t just go out and disconnect the 
car’s power cables when a wC locks 
up. Instead, we need to build in 
reliability and fail-safe operations to 
meet stringent safety requirements. 
Moreover, it’s not enough to make 
sure code works, we also need to 
know what breaks it and what it 
will do under those conditions.” 

Watchdog timers are a “catch- 
yourself’ monitor: You set a count- 
up or -down value, and if the watch- 
dog is not periodically reloaded be- 
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fore bottoming out, it stops process- 
ing. If your code locks up, the the- 
ory goes, the watchdog will time 
out and sound the warning. Often, 
a watchdog timeout triggers a CPU 
reset or nonmaskable interrupt. 
Low-end wCs with watchdog timers 
include the COP8, PIC 16C5x, 
68HC05, TMS370, ST6, and Z8. 
Another safety feature is brown- 
out detection. Special hardware de- 
tects when power drops below a 
specific level and interrupts the sys- 
tem. Typically, a brownout condi- 
tion triggers a power-on interrupt, 
which passes control to the power- 
on sequence. Brownout detection is 
important for many control applica- 
tions because the microprocessor’s 
state and execution can be indeter- 
minate at unrated power levels, 
which can lead to application dam- 
age. Low-end wCs with brownout 
detection include the Z86L06 and 
COP820CJ. EDN) 
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If you are looking for powerful 
solutions... 





No matter which microprocessor or microcontroller you need to 
emulate, efficient tools are vital for reducing development time and 
enhancing software quality. 





Hitex knows your debugging requirements like no other company and 
offers you sophisticated in-circuit emulators operated by a high- 
performing software debugger. 


Quality at attractive prices, reliability, and accurate manufacturing 
methods, backed up by our technical support and customer service are 
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emulation. 
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@ (010) 223455 ® (75) 567000 @ (02) 66501075 : OR ee : | 
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¢ Input/Output Isolation of 3000VDC %**%* Single or Dual Outputs od 
~~ High efficiency up to 80% “% DIP & SIP styles og 
Oo 
> 


“ 5V, 12V, 24V and 48V input ote 1 watt power output 
** 100% burned in and triple tested “oe Low profile 


FOR MORE INFORMATION CALL NEWPORT COMPONENTS LIMITED 
4 TANNERS DRIVE, BLAKELANDS NORTH, MILTON KEYNES MK14 5NA, ENGLAND 


TEL : (0908) 615232, FAX : (0908) 617545 
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POWER SUPPLIES 


Condors 

Global Performance” 
switchers offer 
continuous range input, 
full agency approvals 
and more. 


Our Global Performance switchers 
give you top performance and 
full agency approvals, including 
UL1950, CSA22.2 No. 234 Level 3, 
IEC950, EN60950, VDE0805 
Class B EMI and VDE0871 Level B 
1 EMI. Medical versions also are 
available, approved to UL544, 
IEC601-1, CSA234 Level 3 and 
VDEO750. 


Global Performance switchers have 
the features you want: 
e 71 models (single- and multi-output) 
e Industry-standard packages 
e 8 power levels (40 to 225W) 
e Continuous-input voltage 
(85-264VAC) 
e OVP on all 5V outputs and 
single-output units 
e MTBF 100,000 + hours per Mil Hndbk 217E 
e 8-hour burn-in with cycling (24 hours on 
medical versions) 
e Computerized testing (data sheets furnished) 
e 2-year warranty 
e 30-day FREE evaluation (call us for samples) 


If you need world class performance, quick 
turnaround and competitive pricing, try our 
Global Performance switchers — the only 
approval they're missing is yours! 


Call for our 
free catalog, 
or see us 

in EEM! 


=CONDOR 


Condor D.C. Power Supplies, Inc. 
2311 Statham Parkway 

Oxnard, CA 93033 

(805) 486-4565 ¢ FAX (805) 487-8911 
(800) 235-5929 (outside California) 
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A single flash- 
memory chip can 
provide nonvola- 
tile, updateable 
storage for exe- 
cute-in-place pro- 
gram code. Multi- 
ple chips can cre- 
ate solid-state 
mass-storage 
systems. 
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Flash-memory ICs redefine 
program and data storage 
for portable applications 


GARY LEGG, Senior Technical Editor 


New architectures for flash-memory ICs 
are making it possible to implement 
solid-state mass storage and modifiable, 
execute-in-place: program storage. To- 
gether with a trend toward lower volt- 
ages, the new architectures are making 
flash a key technology for small, port- 
able computers and other items, such 
as cellular phones. 

Block-erase capability is common to 
all the new architectures. In contrast 
to first-generation flash, which could 
only be reprogrammed by erasing and 


— AMD'S 
\RM 29F010 


rewriting an entire IC, second-genera- 
tion flash can be reprogrammed a block 
at a time. Block sizes range from 64 
bytes to 64 kbytes, depending on the 
chips’ intended applications. 

Many new flash chips target either 
mass storage or program storage as a 
primary application (Table 1). Mass- 
storage architectures stress convenient 
memory updating and, in some cases, 
disk emulation. Program-storage archi- 
tectures (Fig 1) divide programs or sys- 
tem code, such as a PC’s basic I/O sys- 
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FLASH MEMORY 


tem (BIOS), into segments. Some 
of the segments are easy to update, 
and others—for critical code—are 
hardware protected. 

Most of the second-generation 
flash ICs are forsaking dual-voltage 
operation for a single voltage. Al- 
though chips from market-leader 
Intel still require a separate 12V 
source for erasing and writing, new 
and upcoming flash ICs from Ad- 
vanced Micro Devices (AMD), At- 
mel, and Toshiba read, erase, and 
write with a single 5V supply. Some 
of the new architectures are just 
now becoming available in ICs; oth- 
ers will be ready at various times 
during the year. 

Most flash vendors also have 
3.3V products in development; At- 
mel, in fact, is already delivering 
some. Intel plans to use 3.3V for 
reading but will stick to 12V for 
erasing and writing. Other manu- 
facturers plan 3.3V-only ICs. 

Potentially low costs are adding 
to flash’s appeal. Flash technology 
requires only one transistor per 
memory cell, making flash ICs very 
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dense and thus potentially cheap to 
produce. According to some esti- 
mates, flash memory will cost less 
than DRAM within the next two 
or three years. 

For now, though, difficult manu- 
facturing processes are keeping 
flash prices high and production 
low. Prices per megabit of capacity 
range from around $4 to $25 and 
higher, depending on a chip’s archi- 
tecture, capacity, and performance. 
Only a few companies are selling 
flash in volume, although the num- 
ber of manufacturers is increasing. 


Looking like EEPROM 


In many ways, flash is starting 
to look like the EEPROM technol- 
ogy that it was intended to compete 
with. Not only do some chips erase 
and write with the same 5V used 
for reading, but a few actually use 
EEPROWM’s physical processes for 
reprogramming. In essence, many 
flash chips are EEPROMs without 
byte-level alterability. 

Block-erase capability is an in- 
termediate approach between 


Re 





EEPROM’s byte erase and first- 
generation flash’s bulk (whole-chip) 
erase. Atmel’s flash ICs, based on 
EEPROM technology, have erase 
blocks as small as 64 bytes; chips 
from other vendors have blocks that 
range from 4 kbytes (Toshiba) to 
64 kbytes (Intel). First-generation, 
bulk-erase chips are available from 
AMD, Catalyst, Fujitsu, Hitachi, 
Intel, Mitsubishi, and Texas Instru- 
ments. Even some of these first- 
generation devices are just now en- 
tering production, however. 

In mass-storage applications, 
block-erase capability allows flash- 
resident files to be updated piece- 
meal, rather than being entirely re- 
placed. Indeed, some flash manufac- 
turers refer to erase blocks as erase 
sectors—as in disk sectors. 

The erase blocks of some flash 
ICs even match disk sectors’ 512- 
byte size. For example, Sundisk 
(Santa Clara, CA), Silicon Storage 
Technology ((SST), Sunnyvale, 
CA), and Oki Semiconductor all 
make PCMCIA flash-memory cards 
using flash chips that have 512-byte 








sectors (Ref 1). Of the three compa- 
nies, however, only Oki plans to 
make ICs available to customers. 
Flash ICs designed for mass stor- 
age emphasize either fast writing 
or fast reading. Small erase blocks 
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allow frequent, fast file updates, be- 
cause fewer memory locations have 
to be changed; the chips on memory 
boards from Sundisk and SST and 
the ICs from Oki take this ap- 
proach. Toshiba’s chips, on the 
other hand, reduce the erase and 
write times per byte. Intel and 
AMD, noting that most application 
programs read far more often than 
they write, emphasize read speed 
for their flash products. 

For program-storage applica- 
tions, fast reading is essential; oth- 
erwise, a flash-resident execute-in- 
place (XIP) program will slow down 
the processor that it runs on. Ac- 
cess times around 60 nsec will allow 
16-bit microcontrollers for embed- 
ded control to run with no wait 
states. AMD chips beat that time, 
at 55 nsec, and soon will reach 45 
nsec. Intel’s second-generation pro- 
gram-storage chips, when available 
later this year, will have access 
times of 60 and 80 nsec. 

Erase blocks in program-storage 
flash chips allow piecemeal updat- 
ing of system code or application 
programs. System BIOS can re- 
quire frequent updating, because 
software companies are adding new 





features to take advantage of new 
technologies. Two recent additions 
are power-management capabilities 
and software services for PCMCIA 
cards. To accommodate such addi- 
tions, program-storage flash chips 
are gaining capacity—to as much as 
4 Mbits. 


Protection from viruses 


To protect critical code from un- 
wanted alteration, as from com- 
puter viruses, program-storage 
flash chips provide hardware pro- 
tection for one or more erase blocks. 
It’s possible to change the code in 
a protected block, but unauthorized 
changes are difficult. Intel boot- 
block ICs protect one block, which 
holds boot-up code; AMD’s second- 
generation flash chips have individ- 
ual protection for all blocks. 

Erase blocks in program-storage 
flash chips can all be the same size 
or have different sizes. Each ap- 
proach has its merits. 

The blocks in AMD’s Am29F fam- 
ily of ICs are a uniform 16 kbytes, 
a size that AMD claims provides 
versatility for a variety of applica- 
tions. AMD promotes its latest flash 
products as being suitable for mass 
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FLASH MEMORY 


storage as well as program storage. 

Intel’s boot-block chips, on the 
other hand, are aimed solely at pro- 
gram storage; 8-kbyte blocks hold 
program parameters, a 16-kbyte 
block holds boot code, and much 
larger blocks (96 and 128 kbytes) 
hold program code. 


















Surfcoil* 
SMT Inductors 


¢ Inductance from 10 nH to 1 MH 

¢ 8 model series in 3 sizes: 
2.5 x 2.0 x 1.6 mm (0.098" x 0.079" x 0.063") 
3.2 X 2.5 x 2.2 mm (0.126" x 0.098" x 0.087") 
45x3.2 x32 mm-(0.177"x 0.126": x.0.126") 

e Shielded, unshielded, ferrite core and 

nonmagnetic models 

¢ Operating temp: -20° to +85°C 

e Carrier and reel standard 

¢ Fully encapsulated 


Phone, fax or write today for 
Engineering Bulletin SG-800B. 


Choices in voltages 


Ultimately, differences in voltage 
requirements may affect design 
choices more than differences in ar- 
chitectures. First-generation flash 
ICs use both 5 and 12V; virtually 
all second-generation products ex- 
cept Intel’s require only 5 or 3.3V. 

The choice between single-volt- 
age and dual-voltage flash boils 
down to design elegance versus 
cost. Single-voltage flash eliminates 
the need to include a 12V program- 
ming circuit in a system design, but 
it does so by putting a charge pump 
in each chip. Because systems usu- 
ally update only one chip at a time, 
a better approach, according to In- 
tel, would be to put a single 5-to- 
12V converter in your system. The 
total cost of parts for the converter 
would be about $4. Other companies 
counter that single-voltage flash 
chips save power, make system de- 
sign easier, and save the space and 
weight of a converter. 

Changes in flash technology are 
making it possible for on-chip 
charge pumps to get smaller (and 
thus cheaper) and also reduce 
power consumption. The use of 
EKEPROM-type technology for flash 
is one such change; new erasing and 
writing schemes in conventional 
flash are another. 

The single-voltage flash chips 
that use EEPROM technology per- 
form both erase and write functions 
with Fowler-Nordheim tunneling, 
which requires less power than the 
hot-electron processes of conven- 
tional flash (Ref 2). Atmel’s and 
Toshiba’s chips are examples of 
EEPROM-type flash. 

AMD’s single-voltage chips are 
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GOODMAN 
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4 ® 
Suritrim 
Surface Mount 
@ @ 
Trimmer Capacitors 
° 2 sizes: 
3.2 x 4.5 x 1.6mm 
4.0 x 4.5 x 2.7 mm (sealed) 
¢ 4 mounting configurations 
¢ Carrier and reel, or bulk pack 


¢ 1.7 to 50 pF in 7 cap ranges 
¢ Operates to 85°C 











Phone, fax or write today for 
Engineering Bulletin SG-305B. 
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“true” flash, but they reduce power 
consumption and the size of charge 
pumps by using a novel approach 
for erasing and writing. AMD’s 
negative-gate erase scheme uses a 
small charge pump to apply —10.5V 
to the gate of a memory cell’s tran- 
sistor while applying 5V to the tran- 
sistor’s source. The charge pump 
needs to deliver less than 10 pA of 
current at —10.5V, while the main 
erase current at 5V is between 10 
and 20 mA. By comparison, conven- 
tional erase schemes apply 12V to 
the transistor’s source and deliver 
10 to 20 mA of current. 


Low-voltage flash is coming 


Whether or not single-voltage 
flash continues to proliferate, the 
use of 3.3V for reading most cer- 
tainly will. Portable systems de- 
mand low voltage, and shrinking 
chip geometries require it for reli- 
able operation. Shrinking chip ge- 
ometries increase flash ICs’ storage 
capacities, too. Within a year, sev- 
eral companies expect to have 16- 
Mbit chips. 

From the second generation of 
flash that is just now appearing, de- 
signers will choose which architec- 
tures succeed and which do not. 
When those choices are clear, and 
when flash manufacturers solve 
their production problems, then 
prices will fall. And then, with flash 
chips’ storage capacities increasing, 
a flash revolution could be under- 
way. Ea 
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POWER SUPPLIES 


FROM 250 TO 
450 WATTS 


The Energy Series is a 
fast-track power solution 
utilizing off-the-shelf 
power modules 
configured to your 
requirements. You get 
standard product 
availability and reliability 
combined with the 
applications specific 
features of a custom. Get 
in the driver’s seat and 
accelerate your time to 
market with the Energy 
Series from Power-One. 


NRG2/NRG3/NRG4 
250/350/450 Watts Forced Air Ratings 
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FEATURES 
Fully modular design 


Autoselect AC input 

e Up to seven outputs 

e Wide selection of voltages/currents 
FCC/VDE Class B EMI/RFI 

VME compatible signals 


UL1950 & IEC950 certifications \ 
¢ High power auxiliary outputs 


Adjustable auxiliary outputs 
Fully regulated outputs 
¢ Power fail signal 


¢ Industry standard mounting 


OPTIONS 


¢ Fan and cover 

e IEEE 587 Class A and Class B 

e |EC601/UL544 certification 

¢ Custom interconnect configurations 
¢ Fully isolated outputs 

¢ Current share/current monitor 

¢ Custom interface signals 
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Closer contacts, closer support, 
closer to home. 





a Designers in the small form factor arena 
: TH IS IS A M P TODAY have a lot on their minds when it comes 
| a to selecting connectors for today’s 
emerging standards: compatibility, 
reliability, availability. And solid 
engineering support where they need 
it—anyplace in the world. 
That's why so many are choosing 
AMP and the AMPLIMITE .050 Series 
of high-density interboard and shielded 
I/O connectors. 
The .050 Series is compatible with 
SCSI-2, IPI-2, HIPPI, and EIA RS-232 
standards—standards that AMP helped 


AMP and AMPLIMITE are trademarks of AMP Incorporated. 
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High-density shielded I/O and interboard connections. 


define in the first place. Engineering second to none, and the high-speed Germany 06103-709 659 

distinctions: smoothed tuning fork application tooling you need to meet any (fax 06103-709 619) 

contacts, high-temp polymer housings, production requirements. Great Britain: 081-954 2356 

true footprint position and packaging for Call the AMP Information Center : bes eaet 6234) 

robotic application, and a wide range of near you: southern LUPOpe: 

orca mounting options. : Scandinavia: France 1-34 43 2720 (lax 1-3080 4550) 
Mae A Pi fersts Tek vo with Sweden 0758-104 00 (fax 0758-194 70) Italy O11-71731 (fax 011-773 1116) 

Central Europe: Spain 03-200 84 66 (fax 03-2018 79). 


Holland 073-200 911 (fax 073-212 365) 
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design-level engineering and support 
worldwide, manufacturing capacity 











ZA National 
Semiconductor 





Two sure sines 
of a perfect 
CMOS op amp. 





HERE’S WHAT TO LOOK FOR 
~ in the perfect CMOS op amp: 
Rail-to-rail input and output 
for wider dynamic range. Lower 
offset voltage and higher CMRR 
for increased precision. 


with an LMC6482/4, data sheets, 
and a free SPICE model. 


774 National 


Semiconductor 


Guaranteed +3V operation for 
advanced low-power designs. 
And here’s how to get it: 
call National at 1-800-NAT-SEMI, 
Ext. 221. We'll send you a 
product sample kit, complete 





NORTH AMERICA: P.O. Box 7643, Mt. Prospect IL 60056-7643 (Tel: 1 800 628 7364, ext. 221; Fax: 1 800 888 5113); EUROPE: Industriestrasse 10, D-8080 Ftirstenfeldbruck, Germany 
(Tel: 49 8141 103 0; Fax: 49 8141 103 515); HONG KONG: 15th Floor, Straight Block, Ocean Center, 5 Canton Rd. Tsimshatsui, Hong Kong (Tel: 852 737 1654; Fax: 852 736 9921); 


JAPAN: Sanseido Building 5F, 4-15-3, Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan 160 (Tel: 81 3 3299 7001; Fax: 81 3 3299 7000). 
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These days it’s no longer a matter of how many circuits Technologies that our vision, know-how and commitment will 


you can squeeze onto a chip. Instead you're probably more ensure are still state-of-the-art in years to come. 
concerned about the migration of entire systems onto sili- In order to help you meet the complex market demands 
con. How well you integrate today could determine your you face, we've invested nearly $6 billion in leading-edge 


success tomorrow. R&D and global 


So we'd like ‘Texas jhatsinablaats alts introduces *vanifacturine 


to introduce you facilities over the 


to a new concept ster) Integration. — | past five years. 


that we call Total z And_ Total 


Anew way to extend your reach. [iaaaemet 


help you get to 


Integration.”™ 





It isa dynamic, 


comprehensive approach to product design. It combines your market faster than ever before. With products that are better 
system knowledge with our breadth of capabilities. It supports than ever before. 

you with in-depth information and industry-standard develop- If you're stretching out for success, look through the fol- 
ment tools. It gives you worldwide access to more than 30 lowing pages to find out how Total Integration can extend 
state-of-the-art process and product technologies. your reach. 





™ Trademark of Texas Instruments Incorporated 00-7889B 
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Silicon solutions 
for your next level of integration. 
That's Total Integration. 


“Improve the performance. Extend the battery life. Halve the 
size. Double the functionality. But cut the cost.” Migrating sys- 
tem-level solutions to silicon could help you do all this, but the 
task keeps getting tougher. 


At Texas Instruments we want to help you get to market 
faster, with better products — to help extend your reach. How? 
With a new concept called Total Integration™ 


It’s not just about silicon. It’s about working together. Total 
Integration gives you access to our best technologies, develop- 
ment tools, information and know-how. Combined with your sys- 
tem knowledge it will give you that all-important competitive 
edge. It’s founded on our world-class silicon capabilities: 
advanced standard ICs, cores and cells. We can combine them in 
ways that extend your reach towards goals you never thought 
you would achieve. 


One of our core products: knowledge. By working with 
“teacher-customers,” we've acquired a strong understanding of 
problem-solving for specific applications. In transmission and 
switching systems. Audio and video compression. Wireless com- 
munications. Smart control. Local mass storage. And ultra- 
low power. 


To anticipate your needs we've developed a portfolio of new 
ICs: a DSP family comprising more than thirty 16- and 32-bit 
devices, as well as SuperSPARC™ and microSPARC™ processors 
to make RISC multiprocessing easy by simplifying expansion 
from one to many processors. Right now, with our TI486SLC, you 
can achieve ’486 performance in a 386 footprint. And we know 
where we're taking our technology. It gives us, and you, a road 
map towards the future. 


1970s 1980s 
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Reusable — again and again. We base our products on 
digital reusability. A building-block technique that allows you to 
get the most out of your investment in product development. 


Advanced embedded arrays enable you to combine gate 
arrays with a variety of core processor functions. And we 
can customise DSPs by adding on-chip memory, peripherals 
and proprietary logic so that they are optimised for your 
specific application. 


Specific processes for specific solutions. We have over 
30 highly compatible process flows to choose from. Our new 
PRISM™ methodology combines analogue, digital, memory, logic 
and power all on a single chip. We use this to create mixed-signal 
ICs from libraries of reusable building blocks. So we can reduce 
the cycle time from concept to completion by as much as 
four times. 


Today’s vision. Tomorrow’s reality. You know your 
system and your software better than anyone. What we know 
is how to put systems onto silicon. Our processes represent 
today’s state-of-the-art. Total Integration is our assurance to 
you that you'll still have access to TI technology that’s state- 
of-the-art five or more product design cycles from now. We have 
a road map that plots our course as we reach towards the future. 
A road map towards the industry-leading silicon that will 
combine with our development tools and technical data base and 
help you move smoothly to your next levels of integration — time 
and time again. 


Texas Instruments, BP 5, MS 94, 06271 Villeneuve Loubet 
cedex, France. 
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Advanced tools that help you 
build upon what you've already built. 
That's Total Integration. 


Moving quickly from concept to silicon requires the 
right development tools. That’s why providing you 
with powerful but user-friendly tools is a part of our 
Total Integration™ commit- 

ment. It’s why we’re 







» » Working closely with 
' Cadence Design 
Systems, we will 

install the ASIC 

_ WorkBench™ 
in all world- 
wide TI design 
centres. 


committed to 
the establish- 
ment of open, 
industry-standard 
hardware and soft- 
ware tools that are compatible with those you 
already have. And — just as we have developed 
reusable silicon methodologies — so we maintain the 
same philosophy when it comes to creating powerful 
customer tools. When you need to combine your 
functions with ours, it’s an approach that will save 
you time and money. 


You need core tools for core functions. Our 
hardware and software development 






tools enable you to adapt our 
advanced core functions to your 
system quickly and easily. 


For example, our DSPs are 


Our , 

Logic I 
Integration  —— 
Software Tool™ provides 
a simple analysis tool to 
help you determine 
what complexity of 
product is optimal for 
your design: PLDs, 
FPGAs or gate arrays. 


world-class, so we provide a 





development environment to 
match. It includes high-level- 
language optimising compil- 
ers, multitasking operating 
systems, real-time emulation 
and more than 100 third- 
party developers for additional support. It’s as 
comprehensive and easy to work with as your 
general-purpose microprocessor environment. But 
that’s not all. 


Opening the door to open tools. To help 
you move to your next level of integration we’ve 


EXTENDING —7FoeUR REACH 
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defined new commercial flows with leading software 
and hardware vendors like Mentor Graphics and 
Cadence Design Systems. After all, the faster you 
complete your product design, the faster you get 
to market. 


As a result of our combined efforts with Mentor, 
we are defining an open, industry-integrated tool set 
for combining complex mixed-signal functions. 


Bee SP ainrter This allows for on-chip 
kit is the lowest 


cost tool avail- 
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able for first- ear, power, micro- 
= ~ controller and logic 
users who 2 

want to ' functions. Our team- 
begin the _. wa : : 
evaluation process. “gee = «WOT. k with Cadence is 


resulting in a next-generation, beginning-to-end 
design environment for ASIC solutions. Then, with 
early simulation and testing, TI can help you avoid 
time-consuming alterations and begin the process of 
designing complex silicon. 


Tools that simulate and test. To help com- 
press your design cycle, and make your life easier, 
we work with Logic Modeling Corporation to provide 
one of the industry’s most extensive libraries of sim- 
ulation and behavioural models. And we offer a 
broad family of devices specially designed for rapid 
implementation of testability within systems. 


Assisting you to build the bridge to silicon inte- 
gration with tools that enable you to get to 
market faster — that’s just one part of Total 
Integration. Because Total Integration from Texas 
Instruments unites our best technologies, tools, 
information, people and services to help you extend 
your reach. 


Texas Instruments, BP 5, MS 94, 06271 
Villeneuve Loubet cedex, France. 
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Design information that helps 
put your product on the map sooner. 
That's Total Integration. 


Sometimes your greatest competitor is time itself. A mar- 
ket opportunity may only last a few months. One way to 
beat the clock is to compress your development cycle time 
— especially at the conceptual stage where your need for 
‘design information is at its greatest. 


At Texas Instruments our definition 
of Total Integration™ includes the commit- 
ment to meet that need. With timely, 
in-depth information you can speed up 
the concept development and preproduction 
phases of product design simply by being 
better informed. 


Instant information is just key- 
strokes away. Imagine being able to get the 
most up-to-date specs on any of our ICs — 
whenever you need them, right at your desk, 
anywhere in the world. To make this more 
than just a pipe dream we are teaming up 
with several information companies to pro- 
vide you with timely data via an electronic 
subscriber service. Soon, you won't have to 
rely on a mountain of printed data that may 
not even be current. 


Another way we're expediting the trans- 
fer of design information is through our 
Electronic Data Interchange (EDI) system. 
More than 2,000 of our customers worldwide 
are already taking advantage of the benefits 
of EDI. Inventory information can also be captured quick- 
ly. You can communicate with any TI location, and via EDI, 
we at TI can access information from all over the world on 
your behalf. 


Always just a phone call away. Whenever you 
need specific product design assistance, simply 
call one of our five European technology centres 








in France, Germany, Italy or the United Kingdom. 
You'll reach technical experts, not just order takers. 
They're ready to answer your questions fast and give 
individual design help. 


A fibre-optics network that spans 
the globe. Texas Instruments design centres 
around the world are linked by a fibre-optics 
network that makes the on-line exchange of 
design data an everyday event for us. We 
operate one of the industry’s largest private 
worldwide communications systems. So we 
can bring our best design talent, knowledge 
and expertise directly to you, no matter 
where you — or it — may be. 


When only face-to-face will do. We 
cordially invite you to attend our technical 
training courses and product seminars. They 
give a unique opportunity to learn about our 
latest devices and understand their applica- 
tions and to familiarise yourself with the pro- 
gressive design tools and environments that 
can turn your product concepts into reality. 


In addition, you will find knowledgeable 
staff who are ready and willing to help 
at any of our 32 sales and support offices 
across Europe. 


With on-line access to product specs, 
you can soon compare our leading- 
edge ICs with others that are available. 
Then decide what works best for you. 


It’s all within easy reach. Helping you 
move more quickly to the next level of inte- 
gration — so that you can reach your market sooner. 
That’s what Total Integration is all about. It’s a concept 
that combines information, world-class silicon, open devel- 
opment tools and top-notch talent. All brought together to 
extend your reach. 


Texas Instruments, BP 5, MS 94, 06271 Villeneuve 
Loubet cedex, France. 
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Extend your reach 
without extending your risk. 
That's Total Integration. 


The electronics industry was built on taking risks. And at 
Texas Instruments, we help our customers manage that 
risk. Because like you, we understand that the greatest 
risks are often coupled with the greatest rewards. 


That’s why we offer Total Cost of Ownership (TCO) 
as a part of our Total Integration™ approach to working 
with you. TCO is a structured methodology to uncover hid- 
den costs and risks in all aspects of the customer/supplier 
relationship. It then allows us to work together as partners 
to minimise those costs and risks. It’s designed to help you 
conduct business at the lowest possible cost over the full 
life cycle of the product — from initial design to after-sale 
service. 


Managing the product development phase. 
Helping you reach your next level of integration while 
reducing your time to market is a goal of Total Integration. 
That’s why, in the TCO program, your product designers 
can partner with TI engineers from the outset to ensure 
that all the parameters of specification, testability, proto- 
typing, manufacture and serviceability are simulated at the 
design phase. 


This means that even before the first rough prototype 
is built, you can draw on our engineering resources from 
24 design centres around the world to help set realistic 
development and production schedules — critical ele- 
ments in meeting the time-to-market challenge. 


Managing the production stage. Total Cost of 
Ownership is much more than the price of component 
parts — it has to do with the impact you and your semicon- 
ductor partner can have on your bottom line. 


TCO principles can be 
applied to every stage of the 
production process. Quality 
testing, for example, can be 
assumed by TI, allowing parts 





to be shipped directly to your point of use, thus eliminating 
the cost, time and resources required for incoming inspec- 
tion. We can tune qualification of new products to your 
specs so that you gain months in time-to-market as well as 
the cost of repeating qualification tests. 


And TY’s global manufacturing capabilities in 12 coun- 
tries and 22 manufacturing locations give you the flexibility 
to meet changing cost and local content requirements, fur- 
ther reducing your risk at the production stage. 


But with TCO, you remain in control. Just like over 
2,000 existing customers, you can automaticaily enter pur- 
chase orders, monitor inventory and reorder through our 
Electronic Data Interchange system, one of the largest pri- 
vate communications networks in the world. By working 
together using these tools and optimising our mutual 
processes, we can implement flexible delivery programmes 
such as ship-to-stock and just-in-time and manage lead 
times to help you react to your marketing needs faster 
than your competitors. 


Managing with total quality. Throughout your 
entire create, make and market process, there is one 
important element you can count on to help minimise cost 
and risk: the high level of total quality built into our prod- 
ucts and processes. This level of quality is recognised by 
many awards including the Deming Prize, Ford Motor 
Company’s Total Quality Excellence Award and, for the 
third year in a row, the STACK International Gold Award. 

With Total Integration bringing you the best talent, 
technologies, open development tools and information, 
we can help extend your reach. And help minimise 
your Total Cost of Ownership 
as well. 


Texas Instruments, BP 5, 
MS 94, 06271 Villeneuve 
Loubet cedex, France. 
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Ultra-Miniature 
Designs 

Select from a wide 
assortment of packages for 
even the tightest board 
designs, in 3mm, 4mm, 5mm 
and 6mm styles. 













ANNOUNCING ANOTHER FIRST 

IN THE QUEST FOR SMALLER, 
HIGHER PERFORMANCE 
COMPONENTS. NOW YOU CAN 

SOLVE EVEN YOUR SMALLEST SWITCH 
REQUIREMENTS WITH THE WORLD'S WIDEST 
ASSORTMENT OF ULTRA-MINIATURE SWITCH 


PRODUCTS. MEETING EIA, EIAJ, VRCI, AND IPC STANDARDS. ONLY FROM BOURNS. Surface Mount and 
Through-hole Styles 
For maximum design 
flexibility, choose from 








Rotary, Selector, 
Coded and Key Series 
A selection of switch 
functions are offered for 
a wide range of circuit 
board level applications. 





Seal Integrity 
Ultra-miniature switches feature a unique seal design 
for compatibility with all popular soldering and cleaning 


both SMT and through-hole 
procedures. 


configurations. SMT styles 
are tape and reel packaged 
for compatibility with pick 
and place equipment. 





So Much, So Little 

From Bourns. You'll find the biggest 
selection of the smallest switches. Call 
your local Bourns office today for more 
information. 





Dedicated to Innovative Solutions 
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UniSite Universal Programmer ABEL-FPGA Design Software FutureNet® Schematic Designer 


Only Data I/O has the complete 
solution for programmable devices. 


From design entry through device programming and manu- 
facturing, only Data I/O® offers a complete front-to-back 
solution for programmable IC development. Our software 
and hardware tools support every architecture and technol- 
ogy, every application and development method. 


Whatever your budget, Data I/O gives you more choices. 
From the entry-level flexibility of the 212 Multi Program- 
mer to the technology leadership of the UniSite™ Universal 
Programmer. Whatever your needs, Data I/O has the right 
product. From the in-circuit programming technology of the 
BoardSite™ series, to the high-speed production capabili- 
ties of our autolabel handlers. 


All of these products have one thing in common: Data I/O 
quality and reliability. Manufacturer-recommended 
algorithms ensure accurate results and high yields. And our 
worldwide service network gives you front-to-back support 
for your IC application. 


Call your local Data I/O representative listed below for a 
demonstration or a FREE Data I/O Direct Catalog of our 
affordable tools for programmable devices. We have the 
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You can break the 
assembler habit 
and still write 
fast, small em- 
bedded applica- 
tions if you fol- 
low a few simple 
rules. 








EDN-TECHNOLOGY UPDATE 


Careful programming — 
lets C replace assembler in 
fast embedded applications 


JOHN DONOVAN, Managing Editor, EDN Asia 


As design cycles get shorter, it is hard 
to convince marketing types of the dif- 
ference between writing code fast and 
writing fast code. Despite the pitfalls 
of writing embedded applications in a 
high-level language, the need to develop 
complex applications quickly leaves you 
little choice. By carefully optimizing 
your code (and resorting to a few tricks), 
you can write C programs that are al- 
most as tight and fast as those written 
in assembler—in a lot less time. 
Writing fast code is like writing slow 
code—it just takes more thought. To op- 
timize your existing code, first analyze 
your approach to problem solving from 
the top down. Analyze your data and 
look for the fastest way to handle it to 
get the desired result. Only after careful 
analysis should you see how 
you can further speed up 


your algorithms. A fast algorithm run- 
ning as part of a slow programming ap- 
proach still yields a slow program; if you 
use compiler optimizations and tuning 
tricks, you'll end up writing finely tuned 
slow code. As Stanford’s algorithm guru 
Donald Knuth warns, premature optimi- 
zation is the root of all evil. 

Listing 1 writes a pixel on a PC 
screen, relying on the DOS BIOS. This 
routine works with different screens, 
adapters, and video modes. However, 
it is ineredibly slow because the BIOS 
routines for writing pixels carry a lot 
of system overhead. 

Assume that your application will run 
on an embedded PC and will use an 
VGA adaptor and monitor. Because you 


& 


> a 
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know what hardware your applica- 
tion will be running on, you don’t 
need a generalized approach. Most 
real-world applications write di- 
rectly to the video memory instead 
of relying on the BIOS to draw pix- 
els. VGA memory consists of four 
planes, one each for red, green, and 
blue, and one for intensity. Thus, 
each pixel requires four bits to ad- 
dress it (giving you 2*=16 colors)— 
and these bits are spread across the 
four VGA color planes. All four 
planes have a starting address of 
AOOOOH, and all are offset a fixed 
distance from that address. The 
fastest way to address a particular 
pixel is to use a mask that calculates 
these offsets and then write direct- 
ly video memory, as shown in 
Listing 2. 

Although more complex than the 
BIOS version that does the same 
thing, this routine executes several 
orders of magnitude faster. The 
speed results from writing directly 
to the video registers, whose re- 
sults display immediately on 
screen. What you have done is 
trade off portability and generality 
for speed. What you haven't sacri- 
ficed is the low-level control you got 
with assembler and can still get 
with C. 

But do you really need to write 


Listing 1 


void put_pixel(int x, int Yr int el 
{ 


— union REGS ui 
tha = = yi 
| inte86ai6, ér, 


= 12; 
r. h. cx = xX} 
&r); 





one pixel at a time? More often, you 
need to draw lines, where the line 
is one color and all data points are 
treated the same. Instead of reset- 
ting all four registers for each point, 
you can initialize them once. If you 
are willing to sacrifice flexibility, 
you can gain a good deal of speed. 

At the same time, think about 
your overall approach. The follow- 
ing code fills a VGA screen with 
color, one pixel at a time: 


for(x=0; x<640; x++) 
for(y=0; y<480; y++) 
put_pixel(x, y, color); 
Even the fast version of 


put_pixel() won’t redeem this 
crude approach. Instead of filling 
an area with color by setting each 
pixel individually, you could outline 
the area with a line-drawing algo- 
rithm and fill it with a fast flood 
fill—saving a lot of time. The point 
is, having a blazingly fast imple- 
mentation of an inherently brute- 


t . int y, int color) 


coy ip the chosen color. 
ng ae assumes" EGA/VGA color. */ 


out (index, val) (outp(0x3c4, index) ; 


oe Liaeng) 7 eu: 
‘#) 0xA0000000L + offset; 
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force approach just isn’t good enough. 
Often, by changing your data 

model—or changing your algorithm 

to better match your data—you can 
dramatically speed up your applica- 
tion. To stick with our example, the 

VGA controller has different ad- 

dressing modes that you can select, 

depending on what type of data you 
need to process: 

e If you just want to color a pixel 
or a line, put_pixel() works fine; 
it uses the set/reset register to 
fill up to 8 pixels (one byte) of 
each plane with a fill color. 

e If you have packed-pixel data, 
use the write-enable register to 
select the plane to modify and the 
mask register to determine which 
pixels to change; this mode works 
best for point and line-drawing 
algorithms but is notably slow for 
displaying stored images. 

Finally, if you need to transfer data 

from one section of display memory 

to another, you can use the proces- 
sor read latches to move data up 
to 32 bits at a time (8 bits for each 
plane that is write enabled) by do- 
ing successive read-and-write cy- 
cles—assuming your microcontrol- 
ler (wC) can handle 32 bits at a time. 

The approach you take to writing 
your data to the video monitor 
will depend on the data. You 
must match the tool to the task, or 
your results won’t be satisfactory. 
In this case, either write specialized 
routines to handle your expected 
data or change the format you are 
storing your data in to handle it 
faster. 

Finally, don’t overlook optimizing 
your data. Tightening up your data 
will help save space as much as slim- 
ming down your code. Consider 
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compressing the data; in the case 
of our VGA images, run-length en- 
coding or one of several other ap- 
proaches could cut the size of graph- 
ics bit maps by 75% or more. Decide 
if you can do without large static 
arrays and calculate values on the 
fly instead. If you have the process- 


ing speed, you may save a lot of. 


memory. Once again, you're trading 
size for speed. 

Once you’ve optimized your prob- 
lem-solving approach, examine 
your algorithms. First use a profiler 
to find out where improvement is 
most needed. Optimize first where 
it matters most. 

After finding out which modules 
take the longest to execute, look to 
eliminate redundant or unnecessary 
operations from your algorithms. 
When you write a function, your 
first aim is to get it to operate cor- 
rectly. Having done that, go back 
and replace brute-force algorithms 
with faster ones. As an example of 
a reasonable-looking brute-force ap- 
proach, the following nested loop 
calculates the value of x. 


int a7b,c,7 a,x? 


for(a=1; b <= 100; b++) { 
for(c=1; dad <= 100; d++) { 
x=d# (2%b)/(y-2) ; 
printf ("x=%ti\n",x) ; 
} 

} 

To speed up this loop, your first 
reflex might be to make all the vari- 
ables register ints and tell the com- 
piler to optimize for speed; this 
yields an 8% speed improvement 
using the Microsoft C 7.0 compiler. 
However, look at the work that 
takes place in each loop. The value 
of (2) depends on the outer FOR 
loop, but does not change inside the 
inner FOR loop. The value of y2 
does not change inside either loop. 
Therefore, you could rearrange the 
code as follows: 

tl=y-2 

for(a=1; b <= 100; b++) { 

t2=(2*b) /tl; 

for(c=1; d <= 100; d++) { 
x=d*t2; 
printf ("x=%i\n",x) ; 


} 
} 
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Pulling ti outside the loops elimi- 
nates 9999 unnecessary calcula- 
tions. Pulling t2 outside the inner 
loop eliminates 99 unnecessary cal- 
culations per iteration of the outer 
loop. The speed-up is far more dra- 
matic than compiler optimizations 
for speed and loop efficiency —40% 
over the earlier version in our tests. 
Smart programmers still count for 
more than smart programs. 


Don’t blow your stack 


Every variable you declare and 
every function you call takes up 
room—often much more than you 
would think. Most variables have a 
limited lifespan, usually just the 
length of the function call where 
they are used. C sets up what it 
calls automatic variables on the 
stack. Each time a program calls a 
function, C creates a new stack 
frame or activation record for that 
function. The frame contains room 
for the function’s automatic vari- 
ables. The sum of these stack 
frames is the runtime stack, and it 
grows downward from high mem- 
ory as the number of variables and 
function calls grow. 

C normally passes variables by 
value rather than by reference; that 
is, it passes a copy of parameters, 
not letting the called routine change 
the original values. When one func- 
tion calls another, for example 


int functionl(int one) 


int a=2; 
int b=3; 
function2 (a,b); 


} 
function2(int two, int three) 


the compiler sets up a stack frame 
for function2() that contains enough 
room for any automatic variables 
the function contains. When func- 
tionl() calls function2(), the com- 
piler places copies of function1()’s 
variables a and b in function2()’s 
stack frame. F'unction2() operates 
on these copies. This arrangement 
keeps function2() from possibly cor- 
rupting function1()’s original vari- 
ables, but it also takes up more 


stack space—especially if func- 
tion2() is recursive (Fig 1). 

A function is recursive if it calls 
itself while running. For example, 
the function factor() computes the 
factorial of a number by calling it- 
self 1 —1 times where n is the num- 
ber being computed. 


int factor(int quest) 


{ 
int temp; 
temp=quest; 


if (!quest) 

temp=1; 
else 

temp *= factor(temp-1) ; 
return (temp) ; 


) 


Each time factor() calls itself, C 
creates new storage for the variable 
temp on the stack. If a function is 
highly recursive, this can take a lot 
of room. Try to factor a large 
enough number, for example, and 
you can easily cause the stack to 
expand downward to collide with 
the heap—the dreaded “stack over- 
flow.” 

A quick fix for factor() is to make 
it nonrecursive, thus avoiding the 
potential for stack overflow: 


int factor2(int quest) 
{ 


int temp = 1; 
int ‘1; 


for(i = quest; i> 0; i--) 
temp *= i; 
return (temp) ; 
} 


You won’t always be able to write 
your way around recursion, but do 
it if you can. (In addition to taking 
up less stack space, factor2() runs 
faster than factor().) Furthermore, 
if you can code without recursion 
or re-entrance, you may be able to 
resort to static variables, speeding 
up your operations considerably. 

Early 8-bit wCs handle stacks in- 
efficiently, if at all; the burden of 
stack handling falls to the compiler. 
Byte Craft’s Zilog Z80 compiler 
handles function calls by building a 
structure containing the function’s 
arguments and placing it on the 
heap; it uses the heap pointer to 
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pass the arguments. This approach 
is the functional equivalent of what 
your generic C compiler does when 
it generates a stack. 2500AD’s Z80 
compiler comes with a variety of 
start-up programs that deal with 
stack handling as well as the myriad 
varieties of the Z80. 


Static and global variables 


Factor() works properly as writ- 
ten, allocating stack space for each 
additional copy of temp. Because 
the program is working with the 
same variable each time, it might 
seem to make sense to declare temp 
to be static. Static variables retain 
their values between successive 
calls to the function. However, they 
don’t work if a function is recursive. 
For example, if you declare temp 
in factor() to be static—creating 
only one copy at one place in mem- 
ory—each successive call to temp 
will overwrite the previous value. 
With a static temp, the function fac- 
tor() will always return the value 1. 

Static variables are also poor 
choices if your code needs to be 
reentrant; that is, if more than one 
function at a time can call it (for 
example, an interrupt handler and 
a message queue) or if you intend 
to run it under a multitasking oper- 
ating system. In the case of fac- 
tor(), two routines could call the 
function at the same time as long 
as each set up and maintained sepa- 
rate stacks (the default in C). If 
temp were static, it would retain 
the value left over from the first 
calling routine when the second one 
called it—obviously an unaccept- 
able situation. 

In its Intel 8051 C Compiler, Pro- 
gramming Languages Corp (PLC) 
tries to speed up stack handling by 
precompiling stacks. Using “static 
frames” or “compiled stacks,” PLC 
places all local variables and argu- 
ments in static memory. If you can 
live with the limitations just men- 
tioned, this approach can speed per- 
formance considerably. Franklin 
Software also uses static functions 
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Fig 1—When one function calls another, the calling function passes copies of any passed 
parameters (along with its return address) to the called function, which adds its own local 
variables to the stack. Highly recursive or nested calls can quickly overflow the stack. 


exclusively in its C51 Compiler; if 
you insist that a function be recur- 
Sive or reentrant, the compiler 
simulates a stack in RAM to allow 
for this. 

All variables that you declare be- 
fore the beginning of your main() 
routine are global; they exist for the 
duration of your program and are 
available to all program modules. 
A calling function needn’t pass its 
values to another function; the 
called function can look at the global 
value and use or change it as neces- 
sary. The changed value will then 
be available to the calling function 
when control returns to it. 

Global variables reside in high 
memory and remain there for the 
duration of the program. You could 
theoretically avoid passing any pa- 
rameters if you stuck with globals. 
You can’t use this trick with aban- 
don because the number of vari- 
ables in a nontrivial program can 
quickly eat up a huge amount of 
RAM or ROM. Still, don’t overlook 
the value of globals for essential and 
often-referenced variables. 

For its C8605 Code Development 
System, Byte Craft converts all lo- 
cal variables into globals. The de- 


velopment system stores the vari- 
ables in global memory, letting you 
reuse them in different functions 
while still maintaining a local scope 
for each variable. This neat com- 
piler trick works only with func- 
tions that don’t call each other and 
with nonrecursive and nonreen- 
trant functions. 

If you have extra RAM, your 
space problems disappear. If your 
application has access to off-chip 
RAM, you can explicitly allocate 
memory there for stack usage or 
global variables (though you should 
store initialized globals in ROM). If 
you are limited to the chip’s internal 
RAM, you may have no choice but 
to minimize the use of local vari- 
ables, parameter passing, and func- 
tion calls. Your programming 
choices are initially driven by prob- 
lem-solving considerations, but 
they are ultimately limited by your 
choice of wC implementation. 

Where you store your data can 
also significantly effect speed. The 
Motorola 68HC05, like many 8-bit 
wCs, devotes a high percentage of 
its opcode to operations in the first 
256 bytes (page 0) of memory; any- 
thing beyond page 0 requires extra 


DUAL SERIAL 12-BIT DAC 
GUTS SPACE & COST 35% 


The new MAX532 combines two precision, voltage-outout 12-bit DACs in a 16-pin DIP or SOIC package. 
A fast 3-wire serial interface simplifies signal routing and opto-isolation — and frees microprocessor pins. 
And at $8.45, the MAX582 costs at least 35% less than space-consuming alternatives. 





Two Voltage-Output 12-Bit DACs in 16-Pin DIP/SO — $8.45* 
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Fast 6MHz Serial Interface 

SPI, QSP!I, uWire-Compatible 
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+12V Output Swing 

+10mA Output Current 
Aus Settling to 1/2LSB 
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FREE D/A Converter Design Guide — Sent Within 24 Hrs! 


Includes: Data Sheets and Cards for Free Samples 
CALL TOLL FREE 1-800-998-8800 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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OPTIMIZING EMBEDDED CODE 


processing. If you direct the com- 
piler to store data in page 0 mem- 
ory, your application may speed up 
considerably. If you cure your data- 
storage problems by resorting to 
off-chip RAM, you'll pay with the 
loss of speed you incur when access- 
ing external memory. 

Sometimes the speed penalty can 
be considerable. Archimedes Soft- 
ware’s 8051 compiler devotes a lot 
of attention to code and data bank- 
ing—helping you swap in code from 
an external memory bank. The 
price you pay is high, however. 
Bank switching on the 8051 re- 
quires 50 processor cycles and two 
additional bytes on the stack to im- 
plement. Obviously, you should use 
code banking only when you have 
no other choice. 

Along the same lines, keep condi- 
tional branches short. Any jump be- 
yond a single byte (whether for data 
or code), forces 8-bit wCs to do 
time-consuming calculations. A far 
jump, for example, requires 5 bytes 
of code to tell the 6805 what to do, 
compared with 2 bytes for a near 
jump. This isn’t a huge difference, 
but it can add up. 


Pointers vs indexing 


Once you recognize the need to 
minimize stack usage, one seem- 
ingly obvious solution is to pass 
pointers instead of values. A 
pointer to a variable gives the called 


| 0052 
+0066 


0100 
0102 


0106 
0108 
010A 
010C 

- 010E 
— 0110 
0111 
0112 


function the address of the vari- 
able—along with the ability to 
change the original variable, not 
just a copy. When addressing large 
arrays you should always use point- 
ers because passing a copy of the 
whole array during a function call 
is too unwieldy. 

However, pointers require more 
processing than function calls— 
especially if you are using an &8-bit 
wC and want to access a value that 
requires a 16-bit pointer. When 
working with an 8-bit wC, it may 
take less code to index into a fixed 
array than to use a pointer. The 
8-bit 6805 can use an 8-bit variable 
to access memory without much dif- 
ficulty. Listing 3 shows the number 
of steps needed to retrieve a value 
using array indexing rather than a 
pointer. 

Accessing data using a pointer re- 





quires almost three times the num- 
ber of instructions required to ac- 
cess the same information using ar- 
ray indexing. The 8-bit 6805, how- 
ever, cannot use a 16-bit variable 
to access memory without resorting 
to self-modifying code. If we change 
Listing 3’s ints to longs, pointer ac- 
cess suffers considerably: 

long. i,°-33 

int b[20]; 

long *ptr; 

Now, getting the data by index- 
ing requires 4 instructions, but re- 
trieving the same data by a pointer 
requires 26 instructions—6.5 times 
more than needed to index into the 
array. The design of the 6805 limits 
function arguments to two bytes. 
The wC passes single-byte argu- 
ments in the accumulator. Two- 
byte arguments, such as long vari- 
ables, are passed with the most sig- 
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POWER 8-CH 12-BIT ADCs 
DRAW 10uUA at 5V 


The new MAX186/MAX188 A/D converters sample 8 single-ended or 4 differential inouts with a throughput rate 
as high as 133ksamples/sec. At lower rates, MAX186 supply current drops below 10uA, including internal 
reference current! The MAX188 is intended for use with an external reference. 
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+5\/ 
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¢ Single +5V or +5V Operation SUPPLY CURRENT vs. CONVERSION RATE 
10 
¢ 133ksps Throughput 
COMPETITION 

¢ Low Supply Current: 

2uA (Powerdown) 

1.5mA (at 133ksps throughput) eine 
¢ 20-Pin DIP, SOIC, or SSOP an - 

ati 3 100 1k = 10k 133k 

¢ Competitively Priced CONVERSION RATE (Samples/sec.) 


Evaluation Tools Speed Prototyping and Design 


The MAX186EVKIT-DIP ($55) provides a proven pc board layout, and comes fully-assembled to speed 
prototyping and design. The MAX186EVSYS-DIP ($150*) includes the above, and adds an 80C32 uP, 
RAM and ROM, plus an RS-232 port and software for easy evaluation using your personal computer. 
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nificant byte in the index register 
and the least significant byte in the 
accumulator. If you pass two single- 
byte arguments at once, the 6805 
passes the first in the index register 
and the second in the accumulator. 
Further arguments are “passed” 
through global variables. A 6805- 
specific compiler knows this and 
generates the appropriate code— 
sometimes lots of it. 

If pointers are no problem for 
your application, Franklin’s Cdl 
compiler has an interesting twist. 
In addition to standard 1- and 2- 
byte pointers, the compiler imple- 
ments “generic pointers.” These 
pointers require three bytes, one 
for the data type and two for the 
offset. A generic pointer can access 
any variable anywhere in the 8051’s 
memory space. Generic pointers can 
be useful if you want to reuse a 
standard, minimal set of pointers. 

Clearly, there are no free 
lunches. If you are using small ar- 
rays, consider either declaring them 
as globals or passing copies in func- 
tion calls instead of using pointers. 
For larger arrays, you have no al- 
ternative but to use pointers and 
accept the reduction in speed that 
results. 


C has some reserved keywords 
that can make life easier for wC pro- 
grammers, including volatile, regis- 
ter, and —_inline. These keywords 
tell the compiler how to treat your 
functions or variables. You can also 
declare your own keywords to work 
around problems. 

The volatile keyword tells the 
compiler that a variable may be 
modified suddenly by something 
other than a statement, such as an 
interrupt handler or the operating 
system. The compiler won’t opti- 
mize away volatile objects, knowing 
that their value can change at any 
time. This is important, for exam- 
ple, if the object is a memory- 
mapped register that is accessible 
by different programs or tasks. 

The register keyword is every- 
one’s favorite. Storing heavily used 
variables in registers (especially 
loop variables) saves memory 
fetches and can dramatically speed 
code execution and reduce program 
size. The effectiveness of this trick 
is directly proportional to the num- 
ber of registers available in your 
target wC. Most compilers ignore 
this keyword once you have asked 
for more registers than are avail- 
able at runtime. 


The _inline keyword tells the 
compiler to place copies of the code 
for a short function every place the 
function is called. For example, sup- 
pose you had a function called co- 
sine() that performs the following 
calculations: 


float cosine(int x) 
{ 
float y; 
int pi = 3.1416; 
y = cos((x/pi) * 4.2) 
return y; 
} 


Calling cosine() from the follow- 
ing loop eats up time setting up and 
tearing down stack frames and 
pushing and popping values on the 
stack: 


for (x 1; x <= 100; x++) 


z cosine (x) 

Your program will run a lot faster 
if you simply substitute a copy of 
cosine() directly into the loop: 


for (x Tex .<= 100; x++) 


S cos((x/pi) * 4.2) 
This is exactly what your com- 
piler does when you declare co- 
sine() in-line. Declaring a function 
in-line eliminates the function call. 
In-lining is a direct trade of code 
size for speed and makes sense 
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+18-BIT SERIAL ADC 
USES ONLY 60..A! 


Interface Directly to Your Transducer for only $8.00*! 


Maxim's new MAX132 ADC delivers 2uV resolution, dissipates only 1mW max over temperature, and saves even more 
power with its 4uA sleep mode. A serial interface reduces board space and allows for inexpensive isolation. And if 
your application calls for multiple input channels or programmable gain, the MAX132’s four digital outputs remotely 
control a MUX or PGA via the serial interface, eliminating extra “glue" logic and serial control lines. 


# 2uV Resolution at +500mvV Full-Scale 


¢ Supply Current Over Temperature: 
Operating Mode: 60uA 125A Max 
Sleep Mode: 4uA 10uA Max 


¢ Up to 100 Conv/sec Throughput 


@ 4 Serially Programmed Digital Outputs 
for Remote Control of MUX/PGA 


+10pA Input Current 
50/60 Hz Rejection 
Space-Saving 24-Pin DIP and SO 


Parallel Interface Version Available — 


RA AX1 35 Benefit from the MAX132's high resolution, low noise, and 10pA input current by interfacing 
directly to tlansducers and other low-level signals. 














SIMPLIFY THERMOCOUPLE AND BRIDGE INTERFACING 


ISUPPLY = 60pA 
ISOTHERMAL ISUPPLY = SUA = 4uA SLEEP MODE 
THERMO- BLOCK +5V +5V 
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**CJC = Cold Junction Compensation 
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Complete Kit Speeds Evaluation, Reduces Design Time 


A pre-engineered MAX132 Evualation Kit and 
your personal computer can save you hours of 
component gathering, board assembly and 
evaluation time. The kit contains a pre-drilled 
board and all the components needed to build 
a complete, high-resolution ADC circuit plus 
application-specific software and an RS-232 
interface for your PC. a 

Call 1-800-998-8800 and order MAX132EVKIT, Ys 
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where you have a very short func- 
tion that you call often from a few 
points, such as the loop above. But, 
if you call cosine() from many differ- 
ent points, in-lining it can add a lot 
of code to your program. 

Beyond these keywords, C key- 
words get compiler and vendor spe- 
cific. One popular example is _asm. 
This keyword is the compiler ven- 
dor’s way of making assembly pro- 
grammers feel at home. The com- 
piler converts _asm statements di- 
rectly into assembler code. You can 
insert _asm statements inside C 
functions to do things that you can’t 
normally do from C. For example, 
to disable interrupts while you call 
a function, you could write 


foo () 
{ 


// disable 6805 interrupts 
_asm("sei\n") ; 

// call critical function 
bar(); 

// re-enable interrupts 
Sasm("cri\n") ; 





64Kb/256Kb 
External 
Write-Back 
Cache 





Up to 64Mb of 
DRAM Onboard 





All of this should reduce or elimi- 
nate the ex-assembly programmer’s 
tendency to fall back on assembler. 

Everyone wants to write the 
smallest, fastest code possible. The 
tips in this article should help you 
avoid writing fat, slow code. Still, 
optimizing one thing causes degra- 
dation of something else. Writing 
faster code generally means a 
larger program (resorting to stat- 
ics, for example) and making a pro- 
eram smaller (using algorithmic cal- 
culations instead of reading large, 
static arrays) usually slows it down. 
Even though you can’t get some- 
thing for nothing, you can get code 
a lot tighter by paying attention to 
how you code. EDN 
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“Welcome to 
the world of 
business audio.” 


LOMMPAL 
LESKPRO F257 


Sound is rapidly becoming a standard feature in personal computers and workstations. Now that 
major players have invested in this promising marketplace, where should you put your money? 


Consider the AD1848 16- 








bit SoundPort® stereo codec. 





Developed by Analog Devices in partnership with Compaq Computer Corp. and 
Microsoft Corp., the 1848 provides a complete CD-quality audio subsystem for PCs and workstations in 
a single integrated circuit. With a high level of integration, the AD1848 is a cost-effective solution for 
use in motherboards and add-in cards. 

Compaq placed the AD1848 on the motherboard of their award-winning Compaq DESKPRO/i PC, 
and I/O board of the Compaq DESKPRO/M, allowing users to record, edit and 
play back both audio and voice. Microsoft used it on the plug-in board for their 
innovative Windows Sound System’ which enables voice annotation, proof- 


reading and voice recognition. 





So if you're considering an investment in audio, make sure it’s a sound one. 
Compaq and Microsoft are already on board with the AD1848; maybe it should be on your board too. 
Call Analog Devices for more information at 800-ANALOG-D, or fax 


your request to (617) 826-8708. 


Authorized North American Distributors: Alliance Electronics 505-292-3360 © Allied Electronics 800-433-5700 ¢ Bell Industries 310-826-2355 © 
Future Electronics 514-694-7710 (Canada) 508-779-3000 (USA) © Hall-Mark Electronics 214-343-5000 ¢ Newark Electronics 800-367-3573 ¢ 


Pioneer-Standard Electronics 800-874-6633 ¢ Pioneer Technologies Group 800-227-1693 ¢ WYLE Laboratories 800-866-9953 ¢ Zentronics 416-507-2600 (Canada) 


Compaq DESKPROA is a registered trademark of Compaq Computer Corporation. Windows Sound System is a trademark of Microsoft Corporation. 
SoundPort is a registered trademark of Analog Devices, Inc. 
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Single-chip integrated 
XA digital audio stereo 
codec supports micro- 
phone and line-level A/D 
and D/A conversion, and 
line-level output. 
AD1848 has byte-wide 
parallel interface for ISA 
and EISA PC buses. (We 
also offer the AD1849 
with serial interface to 
DSPs and telecommuni- 
cations interfaces.) 
These +5-V ICs support 
sample rates from 5.5 
ksps to 48 ksps using an 
external crystal or clock. 
Gain and attenuation are 
programmable. 
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With the new TDS color digitizing oscilloscopes What’s more, an optional video trigger lets 
and their dazzling displays, you can find a you pinpoint any color field, and you can specify 
specific pulse in about a heartbeat. the trigger for any HDTV format. 
Even if the little guy is badly outnumbered. Now if all that gets your blood pumping, you 
And aside from providing 500 MHz band- better sit down. Because you can get a colorTDS 


width and a graphical user inter- for about the same price as 


face, you can get a TDS color any high-bandwidth four- 


scope with sampling rates to 2 GS channel monochrome scope. 





a second across four channels. You know, monochrome. 


Plus up to 50,000 point record length and Like the one up there on the lett. 
measurement accuracy to 100 ps. If you’re tired of working in white-out con- 

These color scopes also come with a high- ditions, call us toll free at 1-800-426-2200, ext. 162 
resolution monitor, a DOS compatible floppy and ask about the TDS 544A and 644A. 
drive so you can store personal waveforms and We may not be able to help you find your 
setups on a PC, and a VGA output that allows pulse over the phone, but what we have to say 
you to display your work on a larger monitor. should quicken it. 

Tektronix 


55W-283608 Copyright © 1993, Tektronix, Inc. 
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Development tool set eases OS-9 
network-software programming 


A new software-development tool 
set, called Fastrak, from Micro- 
ware Systems Corp aims to make 
life easier for programmers who de- 
velop software running under the 
OS-9 operating-system. The com- 
pany anticipates that the tools will 
find most use in companies that use 
teams of software developers rather 
than lone programmers. Thus, the 
software-development tools are 
aimed mainly at programmers who 
develop OS-9-based software on a 
network. However, you can run,.the 
tools on your stand-alone target 
system, too. 

If you’re using a workstation, 
you'll need a Unix workstation such 
as a Sun-3, Sun-4, SPARCStation, 
or HP-9000. An Ethernet/TCP-IP 
connection links the workstations 
and the OS-9 target system for 
which you're developing code. If 
you don’t have a network, you can 
communicate between your work- 
station and the target system 
through a standard serial connec- 
tion. For stand-alone operation on 
your target, you must have a 680x0- 
based computer that runs OS-9. The 
Fastrak software supplies an X- 
Window/Motif user interface. 

The system includes five tools; 
Fastrak Workbench, Text Editor, 
Makefile Editor, Fastfix Debugger, 
and Target Monitor. The work- 
bench lets you manipulate files and 
directories, set your operating pref- 
erences and defaults, and start 
other software tools. You can also 
access the version-control software 
and automatically build and execute 
programs. All file-access operations 
go through the version-control por- 
tion of the system to ensure the in- 
tegrity of source-code files. At any 
time, you can save the “state” of 
your workbench, which lets you 
switch to another task and return 


to your software-development task 
just as you left it. 

The editor is fairly standard, but 
it offers the ability to change code 
as errors occur during compilation 
and linking. For example, if the 
software detects an error as you’re 
“building” an application, the soft- 
ware automatically displays your 
code within the editor, highlighting 


ing-point-unit registers, local vari- 
ables, stack frames, and target- 
system memory locations. If you 
want to recall a debugging session, 
you can save command files for re- 
view later. 

The tool set includes the com- 
pany’s Ultra C complier, which fea- 
tures local, global, and interproce- 
dural optimizations. In addition, the 





The Fastrak software lets you develop software on your workstation for OS-9-based 


computers. Integrated tools provide for editing, building, and debugging application soft- 


ware. 


syntax errors so you can change 
them. The editor includes definitions 
for vi and emacs editors, and you 
ean add new definitions to get it to 
emulate other popular text editors. 

The debugger resides in the host 
computer, but you use it to re- 
motely control the execution of soft- 
ware on your target application. 
The debugger lets you operate with 
either C source code or assembly- 
language instructions, and you can 
display both simultaneously. You 
can also open windows that show 
you the contents of CPU and float- 


compiler complies fully with the 
1989 ANSI and 1990 ISA/IEC 
specifications for the C language. 
Prices range from $3750 per system 
for the version that resides in your 
target computer to $14,500 for five 
networked workstations. The com- 
pany plans to have a Windows/DOS 
version of the software available in 
mid 1993.—Jon Titus 

Microware Systems Corp, 1900 
NW 114th St, Des Moines, IA 
503825. Phone (515) 224-1929. FAX 
(515) 224-1352. Circle No. 390 
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Whether your application is for television receivers or 
local cable systems, direct broadcast satellites or VCRs, 
Zilog components put design power and control at your 
fingertips. Building on the flexibility of our popular Z8° 
architecture, these highly integrated controllers offer single- 
chip solutions for high volume, cost sensitive consumer 
electronics designs. 


For on-screen TV displays, our family of Digital Television 
Controllers features an extensive character set (easily 
programmable for any language). Adding closed captioning 
capability to meet the FCC deadline? The Z861 28 
incorporates an on-board character generator and fulfills all 
the Line 21 requirements. 


Zilog components are also a perfect fit in infrared remote 
controls and other hand-held products. Our low voltage 
controllers deliver 8 MHz functionality to 2V with lower 
power consumption, brownout protection and power-on 
reset circuitry to guarantee long-term reliability. 


TAKE 


CONTROL of your consumer electronics designs today. 
Contact your nearest Zilog sales office or authorized 


distributor for more information. 


CIRCLE NO. 69 


Z86L06 | 
Z86L29 IR Remote Controls 
Z86L70 of Portable Electronics 
786L71 | Wireless Systems 
786L72 a Security Systems 
Z86E72 oe 
Z86C27 : TV Controllers 

| Cable & Satellite Systems 
786227 VCRs 
286128 | Closed Captioning 


: 


1K _ 128 bytes 18-pin 


a m 
2K 128 bytes 
a aie 
ee 
coco 
oc 
aa 


Pm | 


210 E. Hacienda Avenue 


Campbell, CA 95008-6600 USA 
(408) 370-8000 
FAX (408) 370-8056 





Zilog is a trademark and Z8 is a registered trademark of Zilog, In 


© 1993 Zilog, Inc. 
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Touch-memory chips act as silicon 
labels that expand your LAN 


The $75 DS9092K Touch Memory 
Starter Kit teaches you how to ex- 
tend your LAN to include door- 
ways, bins, boxes, and even people, 
as data sources. To do this, the kit 
provides an assortment of software 
drivers collectively named the 
Touch Memory Executive (TMEX). 
The software lets your computer ac- 
cess and alter the 4-kbit, nonvola- 
tile data capacity of the included 
touch memory buttons as easily as 
it can access a disk drive. 

Each touch-memory device con- 
tains a network controller that you 
can manage with the software via 
your computer’s COM port. You can 
use a single-wire bus for serial con- 
nections among hundreds or even 
thousands of these devices, each of 
which contains a unique registra- 
tion number. This unique identifica- 
tion lets the software establish a 
private communication channel 
with one or more devices at data- 
transfer speeds reaching 16,000 
bps. A search algorithm embedded 
in the buttons facilitates polling. 

The software includes application 
programs and libraries that run un- 
der Microsoft Windows and DOS. 
A tutorial program introduces you 
to the multifaceted nuances of touch 
memory and an assortment of appli- 
cations. As a professional program- 
mer’s tool, the software is compat- 
ible with a variety of languages, in- 
cluding C++, Pascal, and Visual 
Basic. The software can also call 
functions in Windows 3.1’s Dynamic 
Link Libraries. 

The stainless-steel housing that 
surrounds each touch-memory but- 
ton lets data flow directly through 
the lid of the enclosure. An adhe- 
sive backing lets you attach devices 
to virtually anything and change 
their data contents without remov- 
ing them from the item they’re 


stuck on. These chip-based elec- 
tronic labels can facilitate digital 
data flow between islands of auto- 
mation previously inaccessible 
by a computer network. This track- 
ing ability lets you track work in 
progress and even the location of 
employees. 

The simplicity of the software’s 
data-reader is perhaps one of the 





traditional ink-on-paper include the 
large amount of data each chip can 
hold, the random access of that 
data, and the durability of the steel 


case. 

The kit includes five touch memo- 
ries, a probe, a tactile feedback de- 
vice, an RS-232C port adapter, dif- 
ferent types of mounting hardware, 
a brochure entitled “5 Steps to 


This touch-memory starter kit lets you string several nonvolatile devices along a single 
wire and independantly access or change the information stored within via your computer’s 


LAN or COM port. 


system’s most attractive features. 
Instead of the complex optical scan- 
ner required for reading bar codes, 
you can read a touch memory with 
an inexpensive metal conductor. 
You can read or write a memory 
device that is 100m away from your 
terminal by extending the length of 
the conductive surfaces leading to 
it. Other advantages gained by us- 
ing these silicon labels instead of 


Touch a Memory,” a demonstration 
diskette, a booklet entitled ‘50 
Ways to Touch Memory,” and a set 
of TMEX disks and documentation. 
The software runs on MS-DOS com- 
puters; Windows 3.1 is not neces- 
sary for operation.—JD Mosley 
Dallas Semiconductor, 4401 S 
Beltwood Pkwy, Dallas, TX 75244. 
Phone (214) 450-3731. FAX (214) 
450-8715. Circle No. 386 
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Dual-block PLD architecture 
offers speed and density 


If your design uses multiple 22V10s 
or other low-density PAL devices 
that you’d like to integrate into one 
high-density PLD, typically you have 
to overcome a couple of obstacles. 
First, you need a high-density PLD 
that can meet the design’s speed 
and density requirements, and sec- 
ond, you need an easy way to trans- 
fer your design to the new device. 

Xilinx’s XC7300 family of PLDs 
and its XEPLD translation soft- 
ware let you convert lower-density 
PLDs into one IC, which saves 
space and power, increases reliabil- 
ity, and reduces cost. The PLDs 
have a dual-block architecture, which 
accommodates applications that re- 
quire a small portion of the design 
to run at high speeds while the re- 
mainder operates at slower speeds. 

Xilinx plans to introduce all five 
members of the XC7300 family by 
year’s end. All versions will have 
densities spanning from 4 to 16 
function blocks. The XC73108 is 
available now. It has 12 function 
blocks, which is roughly equivalent 
to 12 22V10 devices. Two speed 
grades are available: A 15-nsec- 
max, pin-to-pin version costs $45.25 
(84-lead PLCC) and a 12-nsec pin- 
to-pin version costs $67.75 (1000). 

_Two fast-function blocks (FFBs) 
on the XC73108 offer 12-nsec pin- 
to-pin delays for operation to 80 
MHz. The FF'Bs have 24 inputs, an 
AND array that generates 45 prod- 
uct terms, nine registers, and nine 
outputs. You can program the 
FF Bs to perform functions such as 
an 80-MHz, 8-bit loadable counter, 
an 80-MHz state machine, or a 12- 
nsec, 12-bit memory decoder. 

The rest of the XC73108 uses 
high-density function blocks, each 
with 24 inputs, 57 product terms, 
nine registers, and nine outputs. 
The function blocks have a dedi- 
eated ALU that speeds adders and 
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comparators. The ALU has a 9-bit 
lookahead-carry feature to improve 
speed on wide operations. A carry 
chain propagates carries through all 
high-density function blocks. Using 


the function blocks, you can program 


n-bit up-and-down counters, 55- 


i. 










INPUTS 


INTERCONNECT |-~_ 
TRIX 


350 mA in high-performance mode. 

The XEPLD translation software 
provides simple translation of the 
logic equations into the XC7300 
family. You can also directly import 
JEDEC files for translation. To con- 
vert a design, you enter or import — 


















CAMAYGHAIN == 


Two fast function blocks (FFBs) on the XC73108 operate as fast as 80 MHz; the other 
10 function blocks (FBs) are limited to 55 MHz. Each function block contains nine macrocells, 


for a total of 108 on the EPLD. 


MHz synchronous state machines, 
or 35-MHz, 18-bit accumulators. 

A universal interconnect matrix 
that offers 100% interconnect with 
a single fixed delay connects both 
the FFBs and the high-density 
function blocks on chip. The matrix 


guarantees that if a design maps— 


into the PLD, it will route. 

The UV-erasable XC73108 has 
3.3 and 5V I/O capability and power 
management, which provides a low- 
power mode when maximum speed 
isn’t required. Representative cur- 
rent levels for the XC73108 range 
from 150 mA in low-power mode 


at a low clock rate to more than | 


the multiple PAL descriptions into 
the design environment. You also 
need to designate which functions, 
if any, you need to map into the 
FF Bs. The software automatically 
maps the logic into the chosen de- 
vice, and an automatic partitioner 
optimizes and partitions the design. 
The software offers a direct inter- 
face to standard PAL compilers. 
The software costs $995. Schematic 
design entry is also available. 
—Doug Conner 
Xilinx Inc, 2100 Logic Dr, San 
Jose, CA 95124. Phone (408) 559- 
7778. FAX (408) 559-7114. 
Circle No. 388 
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1553 DATA BUS 
MOTOR DRIVES 


Let The Most Flexible Interface 
Your 1553 Design 





ith DDC’s Advanced Com- 
munication Engine (ACE) 1553 ter- 
minals, you’re dealt a winning hand 
every time. This complete processor- 
to-1553 bus solution deals a hand 
that’s strong in every suit: monolithic 
transceivers, a flexible processor in- 
terface, and an advanced functional 
architecture to offload the host 
processor in all modes. 

When the chips are down, we’re 
glad to lay it on the table. The ACE, 
packaged in a 1.9 square inch ceramic 
MCM, represents an ultra small size, 
high reliability 1553 terminal im- 
plementation. Fully integrated dual 
transceiver, encoder/decoder, 
memory management, processor in- 
terface and 4K x 16 RAM. The choice 
of RT-only BU-65170 or BC/RT/MT 


ILC DATA DEVICE 
CORPORATION® 


Circle #70 for sales contact 


SYNCHRO CONVERSION 
A/D & D/A CONVERSION 


ILC DATA DEVICE 
CORPORATION® 


SOLID-STATE POWER CONTROLLERS 


BU-61580 in the identical package 
footprint. 

There are many ways to play this 
hand. A wide variety of processor in- 
terface configurations serve to mini- 
mize glue logic and total board space. 
Winning combinations include fully 
buffered 8-bit and 16-bit interfaces 
between any microprocessor, includ- 
ing those without hardware wait 
states, and the ACE’s 4K words of 
internal RAM. Alternatively, the 
ACE can access up to 64K words of 
external RAM in either transparent or 
DMA configurations. 

For BC mode, architectural enhan- 
cements include programmable 
retries and intermessage gaps, frame 
time, auto frame-repeat, and designa- 
tion of 1553A or 1553B error han- 


dling on a message basis. For RT, 
1553A/B/1760A/McAir multi- 
protocol operation, plus the choice of 
single message, double buffering or 
circular buffering on a subaddress 


basis. Also, programmable illegaliza- 


tion, including word counts; 
programmable busy by subaddress, 
and interrupts on any subaddress or 
mode code. For MT, true message 
monitor and combined RT/monitor 
modes with message selection based 
on RT address, T/R bit and subad- 
dress. Plus, self-test capability for 
testing 99% of the internal logic. 

With our ACEs in hand, you don’t 
need to bet scared money on your 
1553 designs. 

For more information, call Mike 
Glass at (516)-567-5600 ext. 7545.) 


ILC Data Device Corporation, 105 Wilbur Place, Bohemia, NY 11716, 


(516) 567-5600, TLX: 310-685-2203, FAX: (516) 567-7358, (516) 563-4331, Toll Free Outside N.Y. 1-800-DDC-1772 


GARDEN GROVE, (714) 895-9777, FAX: (714) 895-4988; 


WOODLAND HILLS, (818) 992-1772, FAX: (818) 887-1372 


(703) 450-7900, FAX: (703) 450-6610 
(201) 785-1734, FAX: (201) 785-4132 


44 (635) 40158, FAX: 44 (635) 32264; 


33 (1) 4333-5888, FAX: 33 (1) 4334-9762; 
46 (8) 920635, FAX: 46 (8) 353181: 


Circle #71 for literature 


353 (21) 341065, FAX: 353 (21) 341568 
49 (8191) 3105, FAX: 49 (8191) 47433 


81 (33) 814-7688, FAX: 81 (33) 814-7689 
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HAVE YOUR FPGAs 
HIT THE WALL? 


This is a testimonial for FPGAs. We think they’re great. They’re great for prototyping, and 
they’re really great for short production runs. 

But alas, even FPGAs have their limits. And, when you reach them, you really should 
convert to gate arrays. There is no other efficient answer. You could hardwire those FPGAs — 
but that will only get you halfway there. 

So, to maximize performance, to cut logic costs and to reduce board space, go for gate 
arrays — go for Atmel gate arrays. We specialize in fast, painless money-saving conversions. 
We believe you should convert when it makes good sense. 

GOOD SENSE 








Atmel : 


_ Gate Array 





BEFORE AFTER 


$175.00 Component Cost $15.00 
8 square inches Component Area 2.5 square inches 
90 mA Supply Current 10 mA 
40 MHz Performance 40 MHz 


Give us your netlist and a vector set and we’ll give you back one production-ready gate array. 
You probably can get by with just one as we’ve been known to stuff a dozen or so FPGAs and 
EPLDs into a single array 

Remember, if your FPGAs have hit the wall, call us to put some new energy in your 
system with Atmel gate arrays. 


ATMEL CORPORATION 
2125 O’ Nel Drive 
San Jose, CA 95131 


Tel. 1-800-292-8635 


A MEL Tel. (408) 441-0311 


ee eee” - FAX (408) 436-4200 
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VHDL software speeds simulation 


If you’re trying to simulate large 
designs that you’ve written in 
VHDL (VHSIC Hardware Descrip- 
tion Language), the Leapfrog Simu- 
lator may speed your work. Ca- 
dence Design Systems Inc says that 
the Leapfrog simulator typically 
runs from 10 to 20 times faster than 
competitive products; the key is na- 
tive compiler code. 

Most VHDL simulators run by pro- 
ducing pseudocode (p-code) or C-lan- 
guage code. The pseudocode is aimed 
at a pseudocomputer that doesn’t 
actually exist. The pseudocode is 
later interpreted or compiled into 
code for a specific computer. By us- 
ing a pseudocomputer structure, 
manufacturers can get to the inter- 
mediate p-code step quickly and can 
then write interpreters or compilers 


there is a penalty: Translating the 
p-code to operate on a specific com- 
puter can be a bottleneck. 

The C-code approach translates the 
VHDL code into C-language state- 
ments that you must compile and 
link on your workstation. It’s up to 
you to provide the C-language tools. 
Sometimes, VHDL-simulation code 
can be too large for the compilers 
to accommodate, so you must break 
your code into pieces—a needless 
and time-wasting headache if you’re 
trying to get quick simulations. 

Cadence takes an alternative ap- 
proach by generating native code 
that runs on your computer without 
any intermediate code-generating 
steps. The company claims that be- 
cause its software can generate ma- 
chine code tailored for VHDL 


faster simulations. The Cadence ap- 
proach also eliminates size restric- 
tions on the compiled VHDL code. 
The company supplies a set of 
benchmarks that compares the 
Leapfrog simulator with other 
simulators. 

A floating license for the Leap- 
frog software costs $43,750, but if 
you already use the company’s 
VHDL-XL simulator, the upgrade 
is free. The VHDL simulator com- 
plies fully with IEEE-1076. To run 
the software, you'll need a Sun 
SPARC-based computer. The com- 
pany expects to offer versions for 
HP and IBM workstations later in 
1993.—Jon Titus 

Cadence Design Systems Inc, 555 
River Oaks Pkwy, San Jose, CA 
951384. Phone (408) 944-7400. FAX 


for specific computers. However, 


Computer Backup 


event-driven simulations, you get 


(408) 435-9585. 





In a few keystrokes, a Maynard® quarter-inch tape drive can 
store the entire contents of your computer — unattended — 
on a cartridge that fits in the palm of your hand. 

Instead of feeding your PC a pile of diskettes, store every- 
thing — operating system, applications and files—on a single 
3M brand data cartridge. Whether you need 60 MB up to 


1.35 GB capacities, you'll have access to 
. your data whenever you need it. 





Total systems starting from $198? 


Proven reliability and the affordable cost of Maynard’s 
MaynStream? Archive® and Irwin? branded systems and 3M 
brand data cartridges are why more and 1 more businesses are 
buying them. But you’ve got an even 
better reason. Your data. 2 

Call 1-800-888-1889 ext. 36 for your — 
free “Quarter-Inch Solution Guide” and 
“Disaster Avoidance Planning Guide? _ 







©1993 3M 


*Suggested retail price 





Maynard 


An ARCHIVE* Company 
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Think of it. Now you can order 


IBM 2GB disk drives, Optical Link Cards, 
ersonal computers and 
( : ‘ : RISC technology as OEM 
products. What's more, when you buy 
‘Takes one to know one. Everything in from IBM, you and your customers 
the 1993 IBM OEM product catalog is 
a technological masterpiece. A quick 
canvass of these pages reveals hundreds 
of [BM-quality 
products from 
memory 
chips to 
mainframes— 
at extraordinarily 
competitive prices. 
Better still, you'll find many prod- 
ucts only available from IBM, such as 
the P/370 card that empowers a desktop 


she’s 
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workstation with mainframe capabili- profit from our decades of investment 
ties and the 16/44Mbps ‘Token-Ring in research, technology and manufac- 
daughter card. turing. In short, you're getting the best. 


When you think OEM, think IBM. 


smiling, 


Call for your free IBM OEM product catalog, 1 800 486-0974. (We'll have you smiling in no time.) 





IBM is a registered trademark of International Business Machines Corporation. 
©1993 IBM Corp. 
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Wirewrap breadboard uses adjustable 
analog and digital modules 


This may be the age of desktop en- 
gineering, but benchtop design is 
not dead. Designers still need to get 
real circuit feedback by breadboard- 
ing their designs. The Smartpro 
system from Circuit Tree moves 
breadboarding from wirewrapped 
components to modular prototyp- 
ing. With Smartpro, designers build 
circuits using adjustable analog and 
digital modules, which plug into a 
wirewrap mother board. 

Most engineers breadboard pro- 
totype circuits using wirewrap 
boards, which connect a circuit’s ba- 
sic components. This method has 
problems: Complex designs are dif- 
ficult to breadboard this way, and 
single-level wiring can lead to hard- 
to-cure ground and voltage loops. 

Smartpro steps up from compo- 
nent-level breadboarding by com- 
bining modularity and programma- 
bility. The system consists of more 


than 50 analog and digital modules © 


and a mother board. The basic 5 x 8- 
in. mother board has eight 30-pin 
connectors to hold the 2’2x 2%-in. 
modules. For larger designs, you 
can chain together two mother 
boards using modules with two 
edge connectors. Each mother 
board is prewired for power and 
ground and has separate digital and 
analog buses. Each module pin can 
carry up to 3A de. 

You build your design by select- 
ing the modules you need and con- 
figuring each module for its specific 
circuit function. Unlike a standard 
breadboard, you only have to wire- 
wrap the connections between the 
modules themselves. Each module 
comes with a combined data sheet 
and application note, which lists the 
theory of operation, tested parame- 
ters, and performance limitations. 

Most of the system’s modules are 
analog, but there are some digital 
modules for digital control and in- 


terfacing to digital outputs. Analog 
modules include quad op amps, pre- 
cision amplifiers, comparators, fil- 
ters (multiple feedback, switched 
capacitor, and voltage controlled), 
ADCs, DACs, function generators, 
and motor drivers. Other analog 
modules are multipliers, peak de- 
tectors, phase-locked loops, power 


oscillators, counters, comparators, 
decoders, debouncers, phase-locked 
loops, digital word generators, flip- 
flops, gates, line drivers and receiv- 
ers, multiplexers, and registers. 
Blank modules are also available for 
you to create your own daughter 
boards. These boards have 476 dou- 
ble-plated through-holes for mount- 





You can breadboard your analog/digital design using adjustable modules that plug into 
a wirewrap mother board. The modules keep the wiring clean, thus minimizing ground 
loops and noise. 


supplies, pulse-width modulators, 
rms-to-de converters, S/H circuits, 
stereo amplifiers, multiplexers, 555 
and 7555 one-shot timers, voltage 
references, and voltage-to-fre- 
quency and frequency-to-voltage 
converters. 

A typical analog module has one 
or two adjustable potentiometers 
and an 8-pin DIP switch to config- 
ure module functions. For example, 
you can configure an op-amp mod- 
ule as an inverting or noninverting 
amplifier, a voltage follower, differ- 
ence amplifier, integrator, single-sup- 
ply amplifier, or summing amplifier. 

Digital modules include crystal 


ing discrete components and can ac- 
commodate eight 16-pin IC sockets. 
A modified blank module has an ad- 
ditional 42 soldering posts for dis- 
crete components. 

The mother board costs $79. A 
blank module costs $8; function 
modules are $30 to $60 depending 
on the card’s complexity. The 
board, blank modules, and some an- 
alog and digital modules are avail- 
able now. By July, 50 module types 
should be available.—Ray Weiss 

Circuit Tree, 27402 Via Caud- 
aloso, Mission Viejo, CA 92692. 
Phone (714) 454-2208. FAX (714) 
454-1607. Circle No. 389 
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Actual 
Size 


All PICO surface mount units 
utilize materials and methods 
to withstand extreme 
temperature (220°C) of vapor 
phase, IR, and other reflow 
procedures without 
degradation of electrical or 
mechanical characteristics. 


AUDIO 
TRANSFORMERS 


Impedance Levels 10 ohms 
to 10,000 ohms, Power Level 
400 milliwatt, Frequency 
Response +2db 300HZz to 
50kHz. All units manufactured 
and tested to MIL-T-27. 


POWER and EMI 
INDUCTORS 


Ultra-miniature Inductors are 
ideal for Noise, Spike and 
Power Filtering Applications 
in Power Supplies, DC-DC 
Converters and Switching 
Regulators. All units 
manufactured and tested to 
MIL-T-27. 


PULSE 
TRANSFORMERS 


10 Nanoseconds to 100 
Microseconds. ET Rating to 
150 Volt-Microsecond. 

All units manufactured 

and tested to MIL-T-21038. 


Delivery— 
stock to one week 


PICO 


Electronics, Inc. 


453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 


Call Toll Free 800-431-1064 


IN NEW YORK CALL 914-699-5514 
FAX 914-699-5565 
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Real-time OS keeps up 
with POSIX standard 


In addition to its existing POSIX. 1- 
compliant (Portable Operating Sys- 
tem Interface) functions, VxWorks 
5.1 provides several functions from 
the emerging POSIX 1003.4 real- 
time extensions. The added features 
include signals, clocks, and timers. 
The company expects to deliver full 
1003.1 compliance by early 1994. 

The POSIX 1003.1 standard pro- 
vides a small set of basic Unix sys- 
tem calls that has already achieved 
ISO sanction and ratification by the 
IEEE development committee. The 
1003.1 standard, however, does not 
address all of the features required 
for real-time systems. The Real- 
Time Extensions subcommittee, 
1003.4, is currently specifying real- 
time task management, communica- 
tions, and I/O facilities. 

Some of the features the commit- 
tee is defining include priority 
scheduling and pre-emption, binary 
semaphores, clock and timer facili- 
ties, interprocess communications, 






































real-time signal extensions, asyn- 
chronous I/O, real-time files, shared 
memory, and memory locking. 
VxWorks 5.1 implements two of 
these nine items. The manufacturer 
expects to make its product compli- 
ant with the remaining 1003.4 stan- 
dards soon after ratification, toward 
the end of 1993. 

POSIX has a set of Unix-based 
facilities and calls that lets products 
from multiple vendors work to- 
gether. VxWorks is a Unix e€ross- 
development package that net- 
works workstation-hosted tools for 
design, testing, and debugging with 
target hardware running the wind 
microkernel operating system. Target 
processors include Motorola 68000/ 
68300, SPARC and SPARClite, In- 
tel 80960, and Mips R3000. 10-user 
license, $22,500.—John C Napier 

Wind River Systems Inc, 1010 
Atlantic Ave, Alameda, CA 94501. 
Phone (510) 748-4100. FAX (510) 
814-2010. Circle No. 313 





























































































































































































































------ §calable Runtime System —— 





This integrated series of cross-development tools, VxWorks 5.1, indudes POSIX-compliant 


pipes, signals, clocks, timers, an 1/0 system, and directory handling. 


A DESIGNER’S GUIDE TO PRECISION DC 
CURRENT SOURCES 
BY JERALD GRAEME 


This 3-part designer’s guide shows you the fine art of designing, 
analyzing, and trimming accurate, stable dc current sources. This 
original, 18-page collection by Jerry Graeme—a prolific author on 
the subject of analog design—offers a wealth of information on 
how current sources work and how to analyze basic current-source 
circuits. 


A DESIGNER’S GUIDE TO BRIDGE CIRCUITS 
BY JIM WILLIAMS 


If you’re interested in learning about bridge circuits from Jim 
Williams—a specialist in analog-circuit and instrumentation 
design—now’s your chance. Order you own copy of EDN’s 
Designer’s Guide to Bridge Circuits. This guide will help you 
choose and design the circuit that’s most appropriate for your 
application. In the first part of this guide, you’ll learn about dc 
and pulsed methods for bridge-circuit signal conditioning. In the 
second part, Jim describes ac-driven bridges, which you’ll find in 
specialized applications. 





Im proved perfo rmance : 
escap®ironless rotor D.C. motors 
| type 16 N,22N, 22:5 : 


These new motors provide many 
additional benefits for : 
your application 
















Call toll-free Please send EG His a ee 
copies O esigner S Guide to - - . 
: 800/523-9654 preside DC Ciinrent Sources: $12.25 | Hen Oe a 
: longer life 
or mail coupon to: | A 
| Cahners Reprint ____ copies of A Designer’s Guide to | low thermal hres nce 
Coty Bridge Circuits: $12.25 ae output sa : _ 
| ervices, | increased radial and axial load capacity 
1350 E. Touhy Ave., copies of the combined set of A increased energy conversion factor 
| Des Plaines, IL 60018. Designer's Guide to Precision DC no price premium 
| Fax: 708/390-2779. Current Sources and A Designer’s | F © infommat kf ho 
U.S. currency only. Guide to Bridge Circuits: $17.25 | or more in out ic ask for the 
| Picts print clearly Note: All prices above include shipping & escap Catalogue. 
| ‘ handling. | 
D.C. servomotors, Disc Magnet stepper motors 
M rcard AMEX 2 ' : o 
| C1 check Enclosed E) visa EJ Mastercard OY | BLDC motors, incremental optical encoders, reduction 
Credit Card # Exp.date | gearboxes, D.C. tachogenerators, 
| electronic drive circuits. 
| Signature Phone | 
Name , 
| Compan | Portescap 
| Sage | CH-2301 La Chaux-de-Fonds 1 
| Address (No P.O. Box) | Tel. (039) 25 61 11, Fax (039) 256 590 
City State Zip 4 ry £ 
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Transputer hits 50 MHz, 


goes superscalar 


Goo thomas Transputer has 
gone superscalar, joining the 
upper ranks of high-throughput 
RISC processors. The new T9000 
has a 5-stage, flexible pipeline and 
can issue up to eight instructions 
per clock cycle from its second- 
stage decoder/grouper. The 32-bit 
T9000 delivers a peak performance 
of 200 native MIPS or 25 Mflops. 

One of the first 32-bit wPs, the 
Transputer integrates an innova- 
tive stack-oriented architecture 
with hardware-based multi- 
processing. The T9000 upgrades the 
architecture by adding RISC-like 
features for speed and virtual chan- 
nels with small packets for high- 
speed serial communications be- 
tween processors. 

The T9000 is not a pure RISC 
machine, but most operations are 
implemented in logic rather than 
microcode, and the processor has a 
minimal instruction set, minimal 
number of addressing modes, and 
a pipelined CPU. However, unlike 
RISC processors, the T9000 has 
variable-length instructions, uses 
complex instruction sequences to 
build constants for processing, and 
programs special functions in micro- 
code to increase code density. 

The T9000 designers extended 
the original Transputer’s 2-wire se- 
rial links by moving from point-to- 
point channels to virtual peer-to- 
peer channels that use wormhole 
routing. They also provided full- 
duplex operation with four wires 
per link—two for each direction 
(signal and strobe). You can build 
Transputer networks using the 
C104 packet-routing switch—a link 
crossbar for up to 32 T9000 links. 
A second chip, the C100, interfaces 
a T9000 link to older Transputer 
links or serves as a peripheral inter- 
face. Accessing peripherals via links 
offloads the CPU and takes advan- 
tage of the 100-Mbps serial lines. 
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ANSI C and C+ + compilers are 
available for the Transputer and the 
T9000. These compilers let you eas- 
ily write code to execute on one or 
more Transputers. The number of 
processors is transparent to the 
code, and the code is partitioned 
into processes that communicate 
with each other via virtual chan- 
nels. These processes may run on 
the same or different CPUs. The 
C and C+ + compilers eliminate 
the adoption problems that plagued 
the early Transputers: Initially, the 
uP was designed to run with Oc- 
cum, an advanced parallel-process- 
ing language. Unfortunately, Oc- 
cum was not widely accepted and 
limited Transputer use accordingly. 
Occum is still available for the 
Transputer and has built up a fol- 
lowing. 

The 16- to 32-bit processors in the 
Transputer family need minimal ex- 


SGS-Thomson 32-bit 
T9000 Transputer 


40-, 50-MHz clock (5-MHz PLL) 
3M transistors (0.8 ym) 
3-register stack 
Superscalar—issues up to 8 instr/ 
cycle 
5-stage pipeline 
200 native MIPS peak (25 Mflops) 
Variable-length instructions, most 1 
byte 
Microprogrammed CPU scheduler 
On-chip 64-bit FPU 
64-byte workspace cache 
16-kbyte fully associative cache; up to 
4 simultaneous accesses per cycle 
4x 32-bit crossbar data path 
Virtual-channel communications proc- 
essor manages 4 100-Mbps virtual se- 
rial links and 2 serial control links 
8-, 16-, 32-, 64-bit memory interface 
(multiplexed) 
3V; 208-lead ceramic leadless chip 
Carrier 

@ $450 (1000) 
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The T9000 Transputer combines a superscalar, stack-oriented CPU with four high-speed 
serial links for peripherals and multiprocessing. The CPU incorporates a microcoded 
operating-system scheduler and a communications processor. 
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tra logic for embedded-systems ap- 
plications. The T9000, for example, 
can directly drive up to 32 Mbytes 
of memory with no additional logic. 
Transputers are available as chips, 
bus-based boards, and CPU-plus- 
RAM modules. 

Development tools include the In- 
quest PC-based windowing debug- 
ger, which lets you debug source 
code via a control link. SGS-Thom- 
son has also developed Ethernet- 
gateway drivers that let you debug 
a Transputer over an Ethernet local 
network using a PC or Sun-4 
workstation.—Ray Weiss 

SGS-Thomson Microelectronics, 
1000 E Bell Rd, Phoenx, AZ 
85022. Phone (602) 867-6200. FAX 
(602) 867-6102. Circle No. 314 


16-bit uC targets 
remote motor control 


| Sha motors are a specialized 
control application, which in- 
creasingly demands specialized 
components. Microcontroller ven- 
dors are tailoring their chips to 
drive costs, as well as design and 
programming time, down. Intel’s 
8XC196MD, which integrates a 16- 
bit wC with specialized motor- 
control peripherals, is capable of 
controlling both de and 3-phase ac 
induction motors. 

Even though the 80C196MC is a 
pioneering 16-bit wC architecture, 
it has a modern peripheral set in- 
cluding a timer complex for event 
monitoring and control, PWMs for 
motor control, a 3-phase motor con- 
troller, a 13-channel A/D converter, 
and an I/O controller to offload the 
CPU for event processing. 

The 8XC196MD is an extension 
of the earlier 8XC196MC, which 
was designed for motor control. 
Like the 8XC196MC, the 8X196MD 
peripheral set includes two PWMs 
for controlling motors by varying 
the control signal’s duty cycle. The 
PWMs share the same programma- 
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The 8XC196MD, which integrates a 16-bit microcontroller with specialized motor-control 
peripherals, is capable of controlling both dc and 3-phase ac induction motors. 


ble frequency, but you can set the 
duty cycles for each separately. 

Both versions of the controller 
have a waveform generator that 
generates 3-phase PWM signals. 
The generator controls a 3-phase 
motor by varying the feeding-volt- 
age duty cycles and providing three 
control signals, one for each phase 
line. It generates three complemen- 
tary, nonoverlapping PWM pulses 
with resolutions down to either 125- 
nsec signal edges or 250 nsec to 
voltage levels. 

Frequency is programmable, as 
are duty cycle and dead times. The 
chip provides two high-drive out- 
puts for each motor phase. These 


Intel 8XC196MD 16-bit pC 


16 MHz (internal) 

488-byte register file (Serves as data 
memory, register sets) 

24-byte special function registers 
16-kbyte program ROM/OTP 
1.75-ywsec MPY, 3-wsec DIV 
PTS—peripheral controller 
12-channel, 10-bit ADC 


2 16-bit timers 


12-channel event processor array 
(free timer with capture/compare reg- 
isters for each channel) 

frequency generator (Square wave) 
3-phase waveform generator 

3 PWMs 

16-bit watchdog timer 

48 1/O pins, 16 input only 

$11.75 (10,000), 68-pin PLCC 
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Look in almost every office 
and you'll find a twisted pair 


for an efficient IC solution to 


ready and it could drive you 
right up the wall. 

Unless you look to AMD. 
Our new PCnet-ISA—a true one-chip Ethernet 
controller—gives you the integrated features 
you need to make your next PC Ethernet-ready. 
So you get a complete |OBASE-T design in less 
than five square inches of real estate. 

PCnet-ISA is going to save you more than 





AMD's complete PCnet-ISA solution 
covers less than five square inches. 


just space. Since your total solution will run you 


less than $25 in volume, PCnet-ISA will shine on 
the bottom line. 
| You'll also save design time, because no ad- 


ditional memory is needed. And you'll deliver higher 


performance, because data transfers directly to 
the host memory, instead of through a local buffer. 


The software's ready to go too. Driver support is 


already available for Novell NetWare? Microsoft 


outlet right on the wall. But look 


make your PC design Ethernet- 


LAN Manager, Banyan Vines’ Artisoft LANtastic® 
SCO UNIX?® and others. 

AMD has over [5 years of experience in net- 
working. PCnet-ISA is yet another in a long line 
of networking IC solutions from AMD for both 
Ethernet and FDDI LANs. Our cooperative part- 
ners include such industry leaders as DEC, HP 
and SynOptics. So when you're working with any 
of AMD's networking solutions, you'll get the 
engineering support you need just by picking 
up the phone. 

And when you're ready to go to work with 
PCnet-ISA, just contact your nearest distributor, 
listed below. Then plug into a networking leader 
called AMD. 


CIRCLE NO. 77 


ct 


Advanced Micro Devices 


901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1992 Advanced Micro Devices, Inc. 
PCnet is a trademark of Advanced Micro Devices, Inc. All brand or product names are trademarks 
or registered trademarks of their respective holders. 





For more information write "PCnet-ISA" on your letterhead and mail to, in Europe: AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom; in Asia: Advanced Micro Devices 
Far East Ltd., Rm. 1201-2 Harcourt House, 39 Gloucester Road, Hong Kong; in Japan: AMD Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 


International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 240 61; Hong Kong 86 54 525; London area (0483) 740 440; Manchester area (0925) 830 380; Milano (02) 353 32 41; Miinchen (089) 4114-0; 
Osaka (06) 243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 
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outputs have programmable polar- 
ity. For protection, program an ex- 
ternal event to disable drive out- 
puts in response to an error. 

Additionally, the new chip has a 
frequency generator for applica- 
tions such as infrared communica- 
tions. This peripheral lets you gen- 
erate a 50% duty cycle (square 
wave) with frequencies ranging 
from 4 kHz to 1 MHz (running at 
- 16 MHz). The generator is con- 
trolled via two SF Rs (special-fune- 
tion registers) as a memory-mapped 
peripheral. 

The 8XC196MD’s A/D converter 
takes in up to 18 channels and 
routes them to the converter for 8- 
or 10-bit conversions. An 8-bit con- 
version takes 7 psec. The sample 
and convert times are program- 
mable, as are threshold detection 
and offset correction.—Ray Weiss 

Intel Literature Center, Box 
7641, Mount Prospect, IL 60056. 
Phone (800) 468-8118. Circle No. 315 


Microchip PIC adds 
EEPROM data memory 


Fk: some embedded applica- 
tions, RAM and ROM don’t cut 


it. These applications need small 
chunks of writable, nonvolatile 
memory to hold critical information. 
Microchip’s PIC 16C84 extends the 
8-bit wC architecture by adding 64 
bytes of 10-msec write EEPROM 
data memory. 

You can use this EEPROM to 
store changeable key data, such as 
security codes, data-input values, 
and interim data points. You access 
the EEPROM as a memory-mapped 
peripheral through the RAM regis- 
ter set. Both EEPROM address 
and data registers are set for a 
write; or, the address registers are 
set for a read. You control opera- 
tions on the EEPROM via bits set 
in a hardware-control register. 

The EEPROM is perfect for hold- 
ing slowly changing data, and it 
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low-end 8-bit jC. 


provides data at the same read rate 
as the register file. EEPROM reads 
take 10 msec; reads take a single 
CPU cycle (400 nsec at a 10-MHz 
clock rate). The 16C84 uses a 10- 
MHz internal clock, which is half 

the rate of faster PICs. 

As second-generation extensions 
of the PIC 16C5x 8-bit wC family, 
the 16C71 and 16C84 wCs have ad- 
ditional interrupts and a wider 
ROM instruction word. Earlier 
PICs, with 2-stage execution (200 
nsec/cycle, 2 cycles/instruction), 
lacked interrupt facilities and had 


Microchip PIC 16C84 
8-bit wC 


10-MHz internal clock (static CPU) 
2-stage execution (2 cycles) 

35 single-word instructions 
36-byte register file 

1k-word (14-bit-wide) ROM 
64-byte EEPROM data memory 

13 I/O pins (to 25-mA sink/pin) 

1 ext interrupt (8-level stack) 
Real-time clock; watchdog timer 

2 to 6V (2-mA typ at 5V, 4 MHz) 
In 18-pin DIP or SOIC, $3.72 (10,000) 


ADDRESS | 
MULTIPLEXER (| 
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WORK 
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To hold key data, the PIC 16C84 integrates a 64-byte EEPROM data memory in the 
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a Shallow hardware stack facility. 
The new wCs extend the ROM in- 
struction word from 12 to 14 bits 
and add Sleep mode; one external 
and three internal (including wake- 
up) interrupts; and a deeper stack 
(from two to eight levels). 

PIC wCs are popular for low-end 
embedded applications. Engineers 
use PIC wCs’ fast execution cycle 
to compensate for a minimal periph- 
eral set. PICs are available with 
ROM, EPROM, and OTP (one- 
time-programmable) memory. 

Microchip also sells PICMaster- 
16C, a development system for PIC 
chips, and the PIC 16C84 wC. The 
system functions as a real-time ICE 
(in-circuit emulator), monitoring a 
CPU probe, emulating ROM mem- 
ory, and collecting execution trace 
data. Users run the development 
tool from an IBM PC under Micro- 
soft Windows. PICMaster-16C sells 
for $3450.—Ray Weiss 

Microchip Technology Inc, 2355 


~ W Chandler Blvd, Chandler, AZ 
85224. Phone (602) 786-7200. FAX 


(602) 899-9210. Circle No. 316 


IT’S A COMPUTER. 
IT’S AGAME, 

IT’S A TELEPHONE. 
IT’S A ROUTER. 
IT’S A WORKSTATION. 
IT’S A PRINTER. 
ITSACAR. 





an & 
IT’S ASEMINAR. 


Announcing the most asked-for seminar of the year. Motorola’s full-day, five-star seminar on our 
68000 family of microprocessors. Come see top Motorola engineers demonstrate why the 68000 is 
today’s most innovative, flexible and affordable choice for computing and embedded processing. Come 
see our map of where the 68000 will be in the future. Come for the free lunch. 


During the day, there'll be an overview of the affordable, high-performance 680X0, the streamlined 
68ECOXO, and the integrated 683XX. There will also be application discussions on memory interfaces, 
low power consumption, third party support and more. From computers to cars, the world’s most 
innovative products are powered by Motorola. Come see why yours should be too. 


(i) mororoLa 


To sign up for this free seminar, just fill out the attached postcard or call 1-800-845-MOTO. 


Apr 22 Atlanta,GA May 13 Chicago, IL May 25 Holmdel, NJ May 24 Philadelphia, PA May 4 So. Calif. (irvine) 

Apr 19 Austin, TX May 12 Chicago, IL (Schaumburg) Apr 21 Houston, TX May 13 Phoenix, AZ May5_ So. Calif. (Pomona) 

Apr 30 Boca Raton, FL May 17 Cleveland, OH May 11 Minneapolis, MN May 10 Portland, OR May3_ So. Calif. (San Diego) 
May 12 Boise, ID Apr 20 Dallas, TX May 28 Montreal, Quebec May 24 Poughkeepsie, NY May 6_ So. Calif. (Woodland Hills) 
May 25 Boston, MA May 14 Dayton, OH Apr 28 No. Calif. (Fremont) Apr 27 Raleigh, NC Apr 28 St. Louis, MO 

May 26 Boston, MA Apr 26 Denver, CO Apr 29 No. Calif. (Santa Clara) May 10 Rochester, MN May 26 Toronto, Ontario 

May 27 Boston, MA May 20 Detroit, MI Apr 27 No. Calif. (Vallejo) May 19 Rochester, NY May 18 Washington, DC 

Apr 26 Charlotte, NC Apr 29 Ft. Lauderdale, FL May 27 Ottawa, Ontario May 11 Seattle, WA 


Motorola and the ® are registered trademarks of Motorola, Inc. © 1993 Motorola Inc. All rights reserved. 
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Pound-HOunce 


Ground bounce can cause the failure of ICs, inter- 


mittent problems in systems, and possibly even 
the death of a product. It is critical that you evalu- 
ate your design to see if ground bounce will affect 
it. These tests will help you understand the rela- 


tive noise between various CMOS bus-driver IC 


Four years ago, EDN tested ad- 


- vanced CMOS logic (ACL) chips to 
_ compare their ground bounce (see 
| box, “Ground-bounce primer”). At 
| that time, the controversy was over 
| packaging. 


In the intervening four years, 


| many new products have become 
_ available. We originally tested 11 
chips. This time, we tested 72. In- 
| stead of just two package types, 


end-pin and center-pin DIP, we 


_ tested nine package types. We only 
| tested octal parts. Wider bus parts, 
| just becoming available, were not 
_ tested for this article. 


Grounds will always bounce. It 


| is not possible to eliminate this 
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David Shear, Technical Editor 


noise source completely. But the 
device-induced ground bounce has 
decreased for many of the logic 
families. Additional circuitry, limit- 
ing output swings, using bipolar 
output stages, gradually turning on 








S. 


the output transistors, and new 
packaging have all reduced ground 
bounce (Ref 1). 

There are many factors to con- 
sider when selecting a logic family. 
In some cases, ground bounce may 
be the deciding factor. In other 
cases, it may not even be a consid- 
eration. Cost, power consumption, 
operating temperature, drive capa- 
bility, output skew, radiation hard- 
ness, or how much you like the sales- 
person may be the major criterion. 

In this article, we only look at 
ground bounce, propagation delay, 
and transition time on one test fix- 
ture, at one voltage, and at room 
temperature. This allows a compari- 


son between devices under these 
conditions. 

It is not possible to provide a single 
number defining the ground bounce 
of a family. Don’t look at our re- 
sults and amplify small differences 
in ground bounce into major influ- 
ences on your purchasing decision. 

The test results for the DIPs are 
shown in Figs 1 and 2, as well as 
in the scope photos starting on page 
129. DIPs were chosen as the worst 
ease, because in all but one case, 


the DIP had the highest ground 


bounce. Other packages were 
smaller and had lower lead induc- 
tance, which resulted in a lower 
Voip (voltage output low pulse, the 
worst case number for ground 
bounce). The test results for the 
other package types are included on 
the scope-photo pages. (Note: Na- 
tional Semiconductor’s ABT family 
is not available in DIPs) 

Ground bounce is dependent upon 
the speed of the device, so it’s im- 
portant to include the speed of the 
device when referring to ground 


New packaging techniques keep ground 
bounce at low levels in many applications. 
(Photo courtesy National Semiconductor 
Corp) 


bounce. A slower device from the 
same manufacturer will have a 
lower Vo,p than a faster device. 
Propagation delay (tp) is a good in- 
dication of the speed of the device. 
Fig 1 shows the value of Vorpxr 
Vs tpyr (refer to Table 1 for naming 
conventions). | 

Fig 2 shows another way of look- | 
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ing at the results. This figure plots 
a speed-noise product vs transition 
time for the DIPs. The speed-noise 
product is obtained by multiplying 
the Vorp-u and the tpy,. It is plot- 
ted against the fall time (t,). 

You can see that the different 
families are grouped together on 
both of these plots. The BiCMOS 
parts had the lowest Vorp-yr, (0.3 to 
0.7V) and the lowest speed-noise 
product (1.2 to 3.5V-nsec). The cen- 
ter-pin parts and the newer ACL 
parts with reduced output voltage, 
controlled turn on, and other im- 
provements had a Vozp-y, from 1.0 
to 1.5V and a speed-noise product 
of 5 to 7.5V-nsec. The older ACL 
devices had a Vorp.y1, between 1.9 
and 3V. 

Our tests suggest (see box, “The 
test fixtures and methods”): 
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@ The BiCMOS parts are quietest 
e The new ACL parts are quiet 
(Vorp-ut is less than the static 
TTL threshold, 1.5V) 
@ The older ACL parts are noisiest. 
For noise-sensitive applications, 
you will have a harder time using 
the older ACL parts, but that does 
not mean you can’t use them. You 
will just have to exercise a bit more 
care than with the quieter parts. 
The devices with built-in series 
resistors had lower Vo,p than the 
same devices without the resistors. 
Placing a resistor in series with the 
output is often used to control the 
output and reduce ground bounce. 
The 2XXX series devices merely 
place these resistors inside the 
package. The 2X XX devices tested 
are included with the scope photo 
of the same part without the resistor. 


Sn ee thre: 


alse logic transitions. 


GROUND 


GROUND 


Fig 3 shows the results for the 
3.3V devices. We tested SOIC ver- 
sions of the 3.3V devices because 
few DIP versions were available. 
We used the same test procedures 
as with the 5V parts, except that 
the Voc was 3.3V. The reduced Vcc 
lowered the ground bounce. 

One of the promises companies 
made in 1989 was that smaller pack- 
ages would have lower lead induc- 
tance, resulting in lower ground 
bounce. We verified the lower lead 
inductance by using the Tektronix 
Interconnect Parameter Analyzer 
(IPA 310). We found the ground- 
lead inductance on a DIP, SOIC, 
QSOP, and TSSOP to be 6.7, 4.5, 
3.5, and 2.2 nH, respectively. 

The ground bounce measured on 
the smaller packages was usually 
less than that on the DIP, but not 


OUTPUT 
LEAD 


LEAD 


BOARD 
INDUCTANCE 


gous i: he major get to leg tens hous: The chan 
current flowing through this inductance induces | 


| : Brcsien. Nees bet s Ate Note t tha ~ test fixtu 
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as much less as the reduced induc- 
tance would indicate. Over the 
years, predictions of ground-bounce 
reduction have varied from a linear 
relationship, to a reduction propor- 
tional to the square root of the lead 
inductance, to a maximum reduc- 
tion of 25% no matter how much 
the lead inductance was reduced. 

We determined the reduction in 
eround-bounce due to the package 
by comparing the Vorpyy, of each 
20-pin package type to the Vorp-ur 
of the DIP. We found the reduction 
due to the package to be 17% for 
the SOIC, 15% for the QSOP, 24% 
for the SSOP, and 26% for the 
TSSOP. 

This data seems to support the 
view that the most the package can 
reduce Vor pyr is about 25%. A pos- 
sible explanation is that as the pack- 
age inductance decreases, the device 
runs faster and the di/dt goes up. This 
adds some Vo,p to the reduction, 
countering the Vopr, reduction 
due to lower package inductance. 


All test fixtures are not equal 


The QSOP test fixture masked 
some of the advantages of that 
package. All other fixtures were 
made by ESH Inc (Tempe, AZ) and 
assembled by Texas Instruments 
(TI). They had similar characteris- 
tics. The QSOP fixture was made 
by National Semiconductor and in- 
cluded extra traces and switches for 
other tests. These extra components 


In order to clarify the peaks and valleys 





Fig 1—When referring to ground bounce, make sure you also reference the speed of the 
device. Propagution delay is a good representation of speed. Here the ground bounce 
(Vou-m) is shown vs the propagation delay (t)) for dual-in-line packages. 





Fig 2—The speed-noise product is a product of the ground bounce and the propagation 
delay. We've plotted the speed-noise product vs the fall time (t,) for dual-in-line packages. 





conventions were used in this article. 
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may have influenced the results. 

It might have been better to test 
the Vo.p reduction due to the pack- 
age by taking die from the same 
wafer and putting it into different 
packages, which would remove de- 
vice variations. But the relatively 
tight grouping within the various 
families suggests that the vari- 
ations between parts aren’t that 
great. There was one case of a ma- 
jor variation between different 
lots: The Quality Semiconductor 
QS7T4FCT244CTQ (QSOP) had a 
Votp-uL 30% higher than the same 
device in a DIP. The company 
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accurately and f 
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By viewing the test 
methods used, we 

~ were using similar 

We set up a 
plied by the man 
~ the manufacture 
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compared all of the ae as. 
possible, we interviewed engi- | 
facturers’ characterization labs. 
ment, the test fixtures, and the 
mined that most manufacturers 
s and methods. . 
b. The parts tested were ace 
rs. To be included in the article, — 
I ave a 244-type octal buffer 
1, 1993; the part had to be 
ution; and me ele had ce 


sible’ the test fixtures using 
ESH es atone AZ), National | 





claims this result is anomalous. We 
sent a copy of the data to the manu- 
facturers that participated in this 
test and asked them to check any 
numbers that seemed out of line. 
Quality Semiconductor was the only 
company that had a problem with 
the data and suspected our test fix- 
ture or methods, because they had 
never seen a Vorp-yy, this high from 
any of its parts in any package. 

We retested the part and found 
no error. The company tested a de- 
vice from the same lot and found 
numbers similar to ours. According 
to Mark Muegge, Senior Applica- 
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current. could leave the oe es these pins: o 
lower the measured Vo, 
Fig B shows how 
. - the fixture. The tempe 
a Vec was either 5.0 or 
: We set the data tir 


tions Engineer at Quality Semicon- 
ductor, an internal mixup caused 
nonproduction parts to get into the 
production parts stock. Our samples 
were pulled from this stock. QSI 
claims that this lot is not within pro- 
duction standards. The parts are 
much too fast, and the company has 
purged its stock of these parts. QSI 
also stated that it is changing its 
procedures to make sure this does 
not happen again. 

When reviewing any of the re- 
sults, remember that this data was 
taken using test conditions. Keep 
in mind that 
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e@ All data was taken with seven 


outputs switching 
® Vcc was 5.0 or 3.3V 


et ae 


@ The temperature was 21 to 22°C | | ! | 
i | | | 


@ The load on each output was 50 





So ee ee Be 
pF and 5000. en | , 
Our test results don’t necessarily 
indicate how these parts will work br eet? 
- in your design because the amount fp re sy i ie 
of ground bounce that your applica- ee ay Ae “nse! 


tion can tolerate is difficult to deter- 
mine. All logic inputs have a vari- 
able threshold (Fig 4). When a sig- 
nal exceeds the static threshold, the 
output will change state. But if a Fig 3—Few 3.3V devices come in DIPs, so we tested the SOICs. Here we've plotted the 
signal on the input exceeds the ground bounce (Voip) of the 3.3V logic vs the propagation delay (tp,,). 
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static threshold for a very short 
time, the output will not have 
enough time to react. As the pulse 
width gets shorter, the input must 
reach a higher voltage before the 
output will begin to react. 

You must decide how much 
ground bounce you can tolerate 
when you are designing your sys- 
tem. If you know what your loads 
will be, you can run your own tests 
with that load. If you are planning 
to drive a terminated transmission 
line, you should use the transmis- 
sion-line impedance as a test load. 


Simulate your application 


Creating test fixtures for specific 
applications is time-consuming and 
expensive. Simulation may offer a 
better approach, if you can get ac- 
curate models. It is easy to create 
models of anything, and any model 


PULSE WIDTH (nsec) 





Fig 4—The dynamic threshold of different logic families shows that as the input pulse 
width gets shorter, the voltage must get higher to affect the output of the device. 


will give you a result. The difficulty 

is in making an accurate model. 
The output stages of ACL bus 

drivers are very complex to model. 


They have evolved far beyond just 
an output transistor. For example, 
the ACTQ family from National 
Semiconductor has a split ground 


bus and leadframe, graduated out- 
put turn on, and undershoot correc- 
tion circuitry. All of these features 
will affect the noise of the device 


Manufacturers of bus-driver ICs 


For more information on bus-driver ICs such as those desc 
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and the complexity of the model. 

You also need an accurate model 
of the packages, the board, the con- 
nectors, and any other devices that 
can contribute to the noise of your 
system. Once you have models you 
can trust, you should be able to 
compare logic families in view of 
your application. 

Many companies are addressing 
the need for accurate models. Meta- 
Software, maker of HSpice-circuit 
simulation tools, has proposed an al- 
liance of IC manufacturers, simula- 
tion companies, and model develop- 
ers called the Meta Signal Integrity 
Alliance (MSIA). The group’s goal 
is to make accurate models avail- 
able for simulating ground bounce 
and other noise conditions. 

Philips is taking an active role in 
creating models. It has produced 
the Spice Simulation Design Guide 
to help characterize its logic fami- 


lies. Other manufacturers are also 
working on models. 

Tektronix is also helping out with 
a system called the IPA 310 that 
uses time-domain reflectometry to 
measure the characteristics of pack- 
ages, connectors, and traces—basi- 
eally anything a signal goes 
through. The IPA 310 ($74,950) 
then creates the Spice model that 
you can use in your simulation. 

Ground bounce within the bus- 
driver IC is getting more manage- 
able but the offending currents still 
exist. These currents still flow from 
the chip into your board. Make sure 
your board can handle them. Ge] 
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needs. With today's higher frequencies and shorter 
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The 11403A digital storage scope’s measurements are displayed on the bottom of the scope photo and correspond to these measurements. 


3.3V Devices 


DEVICE 
Integrated Device Technologies National Semiconductor 
i (ns00) 538 82 
i (ns60) 52 59 


FIXTURE DIP SOIC SOIC SSOP SOIC QSOP TSSOP 


3.3V Devices 


DEVICE 


[ National Semiconductor | Philips Texas Instruments Toshiba 
SN74LVT244PWLE 3.3 | TC74VHC244FW 3.3 | TC74VHC244FS 3.3 
Von 0.33 0.28 0.22 
(se 53 z 
i (nse0) 538 57 


FIXTURE TSSOP SOIC SOIC TSSOP SOIC TSSOP 


| 
3) 
on 
SJ 
) 
op) 
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Hitachi AC 








DEVICE 
HD74AC244P 
Vorp-ue (V) 2.52 
Vowp-tx (V) 1.05 
Vorv-Ht (V) 4.21 
Vouv-tH (V) 3.31 \ SWITCHED 
teu (nsec) 5.0 
teLH (nsec) 5:4 
t, (nsec) 40 
ty (nsec) 3.5 
Vorp-HutPHL 12.6 
FIXTURE DIP 
UNSHITCHED 
Sns/dia 
Hitachi BC 
DEVICE 
HD74BC244P 
Vorp-Ht (V) 0.51 
Vovp-tH (V) 0.47 
Vouv-He (V) 3.06 
Vouv-tH (V) 2.87 
ae = 5 eee, SHI TCHED 
tein (N80) aa nes : 
t, (nsec) 51 a 
t; (nsec) 42 
Vovp-HL PHL 2.9 
FIXTURE DIP 
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Multiwire 
The High Performance Alternative To M ultilayer. 


When you need superior performance in acir- Multiwire Technology is more than just a circuit board. It’s 
cuit board that’s smaller...denser...faster... an advanced interconnect system, integrating state-of-the- 
-Multiwire Interconnection Technology art rule based design software with a fully-automated 

provides the better alternative to discrete wiring manufacturing process. The 
conventional multilayer. That’s result — predictable transmission line 
why many of today’s advanced characteristics and extremely high 
systems have selected interconnection density, 
Multiwire for their all in a package much 
Interconnection thinner than conventional 
requirements. multilayer circuits. 



















Electrical Rule # 
Based Layout 
Signal paths are controlled 

by a rule based auto router 
providing dynamic parallelism 
control to minimize crosstalk and 
dynamic length control to specify 
propagation delay 


Transmission 
= Line Performance 
Uniform geometry 
provided by the 0.0025” and 
0.004” diameter copper wire offers 
high interconnection density, 
maintaining controlled impedance, low 


Concurrent Routing ® 
a attenuation, and low crosstalk 


Signal paths can be routed in both X, Y and 

45 degrees on a single wiring layer, achieving 
extremely high density wiring allowing up to 

4 wires to pass between holes on 0.050” centers 


@ High Density Surface Mounts 
Electroplated copper pads compatible with both 
high density SMT and through hole components 


No Via Holes # 

Polyimide insulated wire allows conductors to cross on a 
single layer, eliminating the electrical discontinuity 
associated with interstitial via holes required by 
conventional multilayer circuits 


= Multilayer Power And Ground 

Discrete copper planes provide low impedance 
power and ground distribution essential for high 
speed digital systems 


Superior Thermal Performance ® 









Extremely thin interconnect layer minimizes A ADVANCED 
ak a. one internal copper planes hii INTERCONNECTION 
TECHNOLOGY 
For specific application information contact AIT or one of the 181 Freeman Avenue, Islip, New York 11751 
licensed manufacturers below. (516) 968-1400 ¢ FAX: (516) 277-0695 
WORLDWIDE AVAILABILITY & : 
NORTH AMERICA I-Con Industries, Inc. EUROPE Rapide Circuits Imprime 
Euless, Texas Lisses, France 

*Antel, Inc. Corona SRL Oe he ek 
Plano, TX 817-283-5361 m FAX 817-571-4281 Torino, Italy 33-16-497 ei m FAX 33-16-497-7274 
(214) 867-0000 m FAX: (214) 867-0897 = *Interconnect Design Services, Inc. 39-11-998-1476 m FAX “Seal Industrie 
Circuitech. Inc Norcross, GA | 39-11-997-4814 Coignieres, France 
Eatontown, wy Jersey (404) 448-6576 m FAX: (404) 448-9148 Exacta Circuits, Ltd. (33) 13-461-6155 m FAX: (33) 13-461-8856 
908-542-6550 m FAX 908-542-1612 *Praegitzer Design, Inc. Selkirk, Scotland PACIFIC RIM 


Wilsonville, Oregon 97070 44-44-089-64321 m FAX 


See Ce emcee" (503) 682-7500 m FAX: (503) 682-5544  44-44-750-22513 


Hitachi Chemical Company, Ltd. 
Tokyo, Japan 


404-938-9388 m FAX 404-934-9862 MW Technologies, Ltd. 81-3-3346-3111 m FAX 81-3-3346-3475 
Hampshire, England 

© AIT, Inc. 1992 44-252-334141 m@ FAX 

Multiwire® is a registered trademark of Advanced Interconnection Technology, Inc. 44-252-334148 “Design Only Bureaus 
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Innovate with 8-bit 
technology in ways 
you never dreamed 
possible. You'll get 
an idea just how, 
starting May 10. 


SS) MOTOROLA 


Motorola AC 
DEVICE 
MC74AC244N MC74AC244DW 
Yours 0) 1.98 
oe : se ween SHITCHED 
Vouv.nt (V) 4.26 \ _ 
Vorvan 359 
jolt aes See z 
tp_y (nsec) 6.7 6.0 
(nse 40 
(nse 33 
FIXTURE DIP SOIC 
UNSHITCHED 
Sample ¢ 
Motorola ACT 
DEVICE 
MC74ACT244N MC74ACT244DW 
Voorn 58 
91 
Yours) 09 waticuce 
Vorvi 0 408 
Vor 352 
tpH_ (nsec) 7.8 7.6 
pun (560) 50 
(nse) 38 
(ec 39 
FIXTURE DIP SOIC 
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IDT FCT 





DEVICE 
Your W) 2.7 
SWITCHED | Vorrn (V) oo 
Vonvan W) a7 
tn (866) a7 
ten nse0) a5 
t, (nsec) 4.5 4.3 
i (ns60) 29 
FIXTURE DIP SOIC 
“ 
IDT FCTT 
DEVICE 
Vourn ®) 142 
Youre W) ia 


VOHV-HL 


SHITCHED 


v) 288 
(V) 


na (1589) 36 
‘e560 a1 
(seo) a 
(360) 53 
FIXTURE DIP SOIC SSOP 


* 


trigd|| UNSWITCHED 
" 
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Ethernet SCSI 


MC68LC04 | | | ies MC68040 


1 or 4 MB DRAM 
VME Interface 


Of course you can. And we'll even help you. With the you like with that? 


new MVME162 Embedded Computer. Decisions, decisions. And they're all yours. 
The MVME162 is modular. Adaptable. So that you can About the only thing that’s not optional is Motorola's 
select the exact functionality you want, without paying unmatched single board computer expertise, break- 
for features you don’t need. through engineering, outstanding performance and 
Now, would you like your MVME162 with a 68040 unwavering commitment to quality. 
CPU (with floating point) or a 68LC040 CPU (no floating That's standard with every board. 
point)? VME bus or no bus? One, two, three, or four With all that the MVME162 offers you, the easiest 
IndustryPack™ modules? Synchronous or Asynchronous decision is the one 
serial ports? Ethernet or SCSI? IMB DRAM or 4MB? to call one of the (AA) MOTOROLA 
512K or 2MB of SRAM? And what other functions would numbers below. Computer Group 


BELGIUM 32-2-718-5582 * FRANCE 33-1-4095-5900 * GERMANY 49-40-236204-0 ¢ ITALY 39-2-8220-230 
SCANDINAVIA 46-8-734-8800 * SPAIN 34-1-345-8005 * UNITED KINGDOM 44-628-39121 


Motorola and the ® are registered trademarks of Motorola, Inc. IndustryPack is a trademark of GreenSpring Computers, Inc. ©1992 Motorola. All rights reserved. 
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Designing automotive 

subsystems? Heres how 

0 achieve global 
presence. 


More and more, improving — or even maintaining — 
your position in the automotive market calls for some 
deft maneuvering on an around-the-world basis. And 

that’s precisely where Murata Erie can be 
= @6=6.a valuable ally. 

You see, with us as your passive com- 
ponent source, you can count on complete 
and easily accessed support no matter where 
your manufacturing and marketing roads 
lead. Whether you’re making trip/naviga- 
tion computers in Nurnberg, sensors in 
Seoul or emission controls 
in Canada. 

And, more than world- 
wide manufacturing 
resources, we mean technical 
support as well.Sowhether — 
you're designing—orrede- ™ 
signing —an engine control system, CD 
player or cellular telephone, we'll be 
there. And we'll put nearly a half-century 
of technological expertise and leadership 
to work for you, plus all the advantages 
of Murata Erie's 1.0 QRS (100% quality, 
reliability, service) program. 

A final, important point. Because our 
component line is a massive one, from 
chip caps to piezoelectric gyroscope sys- 
tems, it offers real opportunities to gain 
measurable economic ground while achiev- 
ing vendor reduction goals. 

Call or write for details: Murata Erie North 
America, Marketing Communications, 2200 Lake 
Park Drive, Smyrna, GA 30080; 1-800-831-9172, 

Fax: 1-404-684-1541. Because, when it comes to global 
presence, it’s best to travel with people who have it. 
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National ABT 


DEVICE 


74ABT244CSC! 74ABT2244CSC 


Vote (V) 0.47 0.37 
Vouen (V) 0.36 0.36 





Voxv-tx (V) 2.95 2.97 
i toy, (nsec) 3.6 4.1 
SWITCHED tor (nsec) a7 
t, (nsec) 3.6 
t; (nsec) 4.4 
Vove-Hu teHe 1.5 
FIXTURE SOIC SOIC 


Note: 1. National Semiconductor’s ABT family does not come in a DIP. 








National ACTQ 


DEVICE 
74ACTQ244SC 74ACTQ244QSC 
Wesiiee (5 0.90 0.82 
Vorpin (V) 0.86 0.55 
eae 3.99 4.19 
Vesnein (Y) 3.71 3.81 
wae tp, (nsec) ao ee 6.0 6.1 
ae town (NSEC) 44 45 
t, (nsec) 4.4 5:0 
t, (nsec) 4.0 4.6 
Vove-Hu tPHL 5.4 5.0 
FIXTURE DIP SOIC QSOP 


3 


trigd)| UNSHITCHED 
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National BCT 


DEVICE 


Yorn 038 
Your 084 
Vow 281 


tpy (nsec 4.3 
tp. (nsec 3.7 


re eee a 
Gre ea 

a 
Fe ares a 
‘6 


wo 
Co) 


nse) as 


FIXTURE SOIC SOIC 


UNSHITCHED 


RPGNETTER T BERS EEEEAE AIOE EE IS ESAREE IS EIEN GET REPRE SPELT IESE RDI a ocd ataa ect eS) 
PSE DLE SEA 





National FCT 


DEVICE 


Yorn) 2a 
Youve zz \  savoes 
‘ 3.9 : 

(seo 48 
(0300) x 


FIXTURE DIP DIP QSOP 


tpy, (nsec 


on 
wo 
> 
ro) 


Jd] UNSHITCHED 
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For PCMCIA, Why Leave 
the Analog World Outside? 


Design your 10Base-T or Token 
Ring interfaces right into a PCMCIA 
type I or type II package. New, break- 
through analog module designs from 
Pulse Engineering mean the end of 
external cable solutions for network 
magnetic components in PCMCIA 
applications. 

The new analog LAN modules 
from Pulse provide the performance 
of conventional full size magnetic 
designs in compact, low profile, 
surface-mount packages — all less 
than 0.10" high. 

Best of all, they’re field proven, 
with tens of thousands already shipped 
and in service. 

Check out our entire family of 
PCMCIA network components and 
modules, presently supporting both 
10Base-T and Token Ring over 
UTP/STP media. For the whole story, 
call or fax us today. 


Pulse Engineering / 12220 World Trade Drive, San Diego, CA 92128 / Telephone (619) 674-8215 Fax: 619-674-8262 


ii Pulse 


> 
No) 
age 








Token Ring 

Complete interface magnetics 
modules contain filters, isola- 
tion transformers, common- 
mode chokes and resistor net- 
works, all designed to match 
IBM, TI, NSC, and other 
interface chips. Transmit & 
receive all in one package 
only 1.25" x .735" x 098". 





+ _ Pulse. 


Transformers 

Tiny surface mount packages 
under 0.1” high come ina 
variety of single, dual, and 
triple configurations. For 
those who want discrete com- 
ponent solutions for PCMCIA 
communications applications. 


CIRCLE NO. 82 


10Base-T 

Complete magnetics modules 
include pre-distortion resis- 
tors, low pass filters, isolation 
transformers and common 
mode chokes for both transmit 
and receive channels in a 
single 00 x .675 x .094” 
package. Designs optimized 
for AMD, NSC, AT&T, Level 
One, or NCR integrated 
circuits. 





ESA 


——————————— 
AFFILIATE MEMBER 
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The OP-295 single supply, 3 Vop amp. 


—_—_— 





with none of the negatives. 


Why compromise? With the OP-295 you get dual-supply performance with the simplicity, space and cost savings of a single 
power supply. Fully specified at +8 V, +5 V and +15 V, the OP-295 is a dual, rail-to-rail output op amp that combines precision, high 
output swing and wide dynamic range. And at +8 V, the OP-295 offers unmatched accuracy. Power dissipation at +3 V is 1 mW—ideal 


for portable applications—and the BiCMOS design yields the industry’s lowest 





ee ffset: voltage of 100 pV with only 1.0 uV/°C offset voltage drift 
Ae cede uP 255 siete ie offset voltage o uV with only 1.0 uV/"C offset voltage drut. 
a ee omen oo eee The OP-295 is the latest in a family of single supply, +3 V products from 
amplifiers; overcoming problems with offset 
eet, anny wine driving capacitive loads, Eawted Analog Devices: other members include single, dual and quad op amps, instru- 
supply range and low gain. The OP-295’s output 
swing is larger too, and yet it consumes less than mentation amps, voltage references, switches, converters and DSPs. 


1/3 the power of competitive CMOS amplifiers. 
The OP-295 is available now in 8-pin DIP and SO packages at $1.98 


(in 1,000s). And a quad version is coming soon in 14-pin DIP and 16-pin SO packages. For data sheets, AN ALOG 
samples and more information call 800-ANALOG-D, or your local distributor listed below. DEVICES 


Authorized North American Distributors: Alliance Electronics 505-292-3360 « Allied Electronics 800-433-5700 
Bell Industries 310-826-2355 « Future Electronics 514-694-7710 (Canada) 508-779-3000 (USA) ¢ Hall-Mark Electronics 214-343-5000 « Newark Electronics 800-367-3573 
Pioneer-Standard Electronics 800-874-6633 « Pioneer Technologies Group 800-227-1693 « WYLE' Laboratories 800-866-9953 * Zentronics 416-507-2600 (Canada). 
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Philips ABT 











DEVICE 
a 0.35 0.41 
Vig nan (0) 0.26 0.35 
Vouvia ¥) 3.08 3.12 
SWITCHED Vouv.in (V) 2.98 2.97 
: toy, (nsec) 4.1 4.1 
tp: 4 (nsec) 3.9 3.1 
t, (nsec) 3.8 a 6 
; (nsec) 3.8 3.6 
ae a 1.4 1.7 
FIXTURE DIP SOIC SSOP 
Pioneer FCTT 
DEVICE 
PI74FCT244DTP PI74FCT244TS 
Vigra 0) 1.47 1:22 
Vored is ) 0.85 0.74 
Vinscig t¥) 3.25 3.07 
Voutin™) 3.03 2.97 
pH. (nsec) 3.7 4.0 
SWITCHED tory (nsec) 37 3.6 
t. (nsec) 3:6 3.4 
t, (nsec) 3.3 3.8 
Vour-Hu teHL 9.4 4.9 
FIXTURE DIP DIP SOIC 


Pioneer FCTT 


DEVICE 
PI74FCT244TQ PI74FCT244DTQ 

Voie (V) 1.23 1.14 
Vorin(Y) 0.63 0.52 
Vossisa (V) 3.25 3.05 
Vosvan ) 3.10 2.90 
toy, (nsec) 4.0 4.1 
to, 4 (nsec) 3.1 3.7 

t. (nsec) 3.6 3.5 

t; (nsec) 3.9 3.8 
We thoi, 4.9 4.7 
FIXTURE SOIC QSOP QsoP 
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Quality FCTT 


DEVICE 
QS74FCT244CTP QS74FCT244CTQ' 
Vou) 173 
Vouran () 0% 
Vouv 3.43 
Vorvin ©) 3.28 
in (509) 238 — 
(nsec) 37 
i (nsec) a7 
FIXTURE DIP SOIC QSOP 


Note: ‘See text concerning results. 


Quality FCTT 


DEVICE 
QS74FCT2244CTP QS74FCT2244CTSO QS74FCT2244CTQ 


[ asvarcTz244cTsO_ 
Vora O 073 
Your 088 
Yoav ( 524 
Vouvan 307 
na (1560) rx 
nu 560) 38 
seo) 35 
\(ose9 42 


3.7 
FIXTURE DIP SOIC QSOP 








Seiko FCT 


DEVICE 
Vora 0 151 
Vora 037 
Vow zc 
Voavin 50 
tau (MSEC) x oO \ SHITCHED 
i (nsed x0 
FIXTURE DIP SOIC QSOP 


a 


trig’dll UNSHITCHED 


es Fe 
Sample @ L2*18-8.16 O¢e¢ | 
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The Mil/Acro 68040 is Motorolas Premier 
third generation, a 32-bit high-performance 
68000-compatible microprocessor. 

The 68040 is a virtual memory micro- 
processor employing multiple, concurrent 
execution units and a highly integrated 
architecture to provide very high perfor- 
mance in a monolithic CMOS device. It 
integrates a 68030-compatible integer unit, 
IEEE 754-compatible floating-point unit 
(FPU), a fully independent instruction and 
data demand-paged memory management 
units (MMUs). 

Included in the 68040 is 8K-byte of 
cache memory: 4K-byte data and 4k-byte 
instruction which can be accessed simul- 
taneously. The 68040 contains a high 
degree of execution parallelism through the 
use of multiple independent execution 
pipelines, multiple internal buses, and a 
full Harvard architecture, including sepa- 
rate physical caches for both instruction 
and data accesses. 


sion | 


68040 Highlights 
e 196 terminal “Ceramic Leaded Chip 
Carrier package (CLCC) 
e 179 Pin “Pin Grid Array” package (PGA) 
e 22 MIPS Sustained Integer Performance 
e Interfaces directly to the 96002 Floating- 
point DSP for supercomputer-like 
performance 
e JTAG interface which supports IEEE 
P1149 Test Access Port (TAP) for Bound- 
ary Scan Testing Board Interconnects 
e VHDL Inoperable Software & Hardware 
Supported 


Ada Supported 
Motorola understands the unique 
demands placed upon Military systems and 


MILITARY FRORUETS OPeeatio® 


| SHENAE None 





I 

i 

| 

1 

i 

i 

j pe G4 Title 

I | — .. 

es Company 
tf = Address 

i Ada Supported 

I City 

" () moronota 

Call Me ( ) 


To: Motorola Semiconductor Products, Inc., P.O. Box 20912, Phoenix, AZ 85036 
==: Please send me Motorola’ 68040 Brochure #1420/D. 





The Next Generation 


works closely with software vendors to 
ensure that its products are fully supported. 

Available NOW are MEP2 electrical 
samples, with MIL-STD-883 scheduled for 
late 1993. 

For more information on the 68040, 
order our brochure #BR1420/D by calling 
toll-free 1-800-441-2447. Or complete 
and return the coupon below to Motorola, 


P.O. Box 20912, Phoenix, AZ 85036. 


(AA) MOTOROLA 


Motorola and (x are registered trademarks of Motorola Inc. 


LY 


585EDN041593 


State Zip 
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@ 
Fax e CCITT-compliant, 


supporting up to 9600 bps send/ 
receive for Group 3 fax...some- 
thing to write home about. 


VOICE uicme 7 


tically discriminates between 
voice and data/fax trans- 
mission, allowing your 
design to provide full voice 


Data: 


answering machine ae 
7° Industry-standard ‘AT 
et command set handles 
2400, 1200 and 300 bps 
transmissions with ease. 


Three great capabilities to communicate 
a =" message. 


Want your next portable design to be a market leader. . Want still more features? How about low power consumption, 
without sporting the biggest price tag? Just leavea ammmmmmme, MNP/V.42bis data compression and PCMCIA form factor 
2-inch space on your motherboard for the smallest, compatibility? This chip set has it all. 
most full-featured intelligent voice/fax/data POE, - Cirrus Logic FeatureChips™ controllers—They’re design- 
modem chip set available: the Cirrus Logic j ed to increase the market value of your products with 
CL-MD9624. For much less cost and board- improved performance and functionality. Make a quick call 


space than you expect, you can offer your eae check them out. 


customers crystal-clear voice messaging fee ee ern ners = a | 
features, high-quality fax and toll-saving data CL-MD9624 1 Free / eatureChips Literature Hotline: ! 
transmission capabilities. Chipset 1-800-858-0487" Ask for dept. L24 


*In Japan (81) 3-5389-5300. Singapore (65) 3532122. Taiwan (886) 2-718-4533. 
Germany (49) 8152-2030. United Kingdom (44) 0727-872424. ©1993 Cirrus Logic, 
Inc. 3100 West Warren Avenue, Fremont, CA 94538. (510) 623-8300. The Cirrus Logic 
logo is a registered trademark and FeatureChips is a trademark of Cirrus Logic, Inc. 





Pearce” 
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Tl ABT 


DEVICE 


Ves nan ¥) 0.30 0.31 
Vecusatv) 0.28 0.34 
Veena. (V) 3.21 3.19 
(V) 3.14 3.09 
(nsec) 41 4.2 
to: 4 (nsec) 3.9 3.8 
SHITCHED r 3.8 


VoHV-LH 


? 
tippy 
HL 


t. (nsec) 4.7 4.6 
t, (nsec) 4.0 4.0 4.0 
FIXTURE DIP SOIC SSOP 








TI AC 


DEVICE 


74AC11244NT | 74AC11244DW | 74AC11244DBLE | 74AC11244PWLE 






































SWITCHED Vouv.tn (V) 3.69 3.85 
toy, (nsec) 4.3 4.2 
tp. (nsec) 5.0 $1 
irs x x 
FIXTURE DIP SOIC SSOP TSSOP 


= 


trigd 
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TaaCTBAAPWE 
‘ona | 120 | toe | 090 | __088 

(V) 3.66 3.88 \ SWITCHED 
tery. (nsec) 6.0 6.8 -_ \ 
9 x0 “3 
9) z6 30 


FIXTURE DIP SOIC SSOP TSSOP 





bal 


trigd]| UNSHITCHED 


i Sample ® 12*16-8, 


3): I et a | 








TI BCT 


DEVICE 


SN74BCT244N SN74BCT244DW SN74BCT244DBLE 
Vora 0 z 
) 


(V) 

onv.LH (V) SHITCHED 
0) z 
00 2 


(0329) x 


FIXTURE DIP SOIC SSOP 


Sample 
2 





148 = EDN April 15, 1993 










Not all Switches 
are created equal... 





NEWTON DIVISION 


or Switch companies. 


For most companies that would be enough. Our 


C&K has once again been choosen as Top Switch 


Supplier in the 1992 Electronic Buyers’ News new Custom Product Development Group will 


Preferred Supplier Survey. And for very good reasons! 
For 35 years our worldwide facilities have delivered 
industry standard switches with unmatched quality 
and consistently superior performance. We take 
pride in our achievements in product innovation, 
delivery and technical assistance, and we offer 
the most complete line of switches in the industry. 


design application specific switches which meet 
your exact requirements. C&K has become the 
leader in surface mounted switches, sealed/ process 
compatible switches, and miniature switches of all 
types by listening to your needs. See what we can 
do for you. For engineering samples and our 
catalog, call (800)635-5936 or Fax (617)527-3062. 


& ® C&K Components, Inc. 
15 Riverdale Avenue 
Newton, MA 02158-1082 


The Primary Source Worldwide©. 





Unimax 
A Division of C&K 
(800) 624-4308 


C&K Components, Inc. 
Clayton Division 
(800) 334-7729 


C&K Components, Inc. | 
Newton Division 
(800) 635-5936: 


Manufactured in the USA: MA, NC, CT; and Worldwide: Hong Kong, England, Costa Rica 
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irculatine 
or over 
0 years 


Every month Electronics 
World focuses on the 
world of electronics 
design and PC-based 
engineering tools. The 
magazine has a depth of 
coverage that gives the 
reader the clearest view of 
new products and an 
absolute understanding of 
the latest technology in 
design, applications and 
software. 























































































Electronics World is 
published by Reed 
Business Publishing, part 
of the same company that 
publishes EDN, so we are 
able to offer you an 
exclusive discount ona 
subscription of as muchas __ 
40% off the normal price. © 


And don’t forget the 
satisfaction guarantee — 
if you decide at any time 
you don’t like Electronics 
World write and tell us 
and we will refund the 
unused portion of you’re 
subscription ! 















YES, | WOULD LIKE TO SUBSCRIBE TO 


Cr ————— errr ei Tee—s—‘ROOCCCCCiCaC(iC‘iCOi‘(CNC 


ee r———— a r—“‘_(OOOOCOCOCO*C*C—iC*C*CiCsCON Telephone number............cccsssssses a r—O—OUiCi_C_C 
At a cost of: SURFACE MAIL AIR MAIL 


| YEAR ‘£29 ry 
2 YEARS ‘£46 £68 


__| L enclose a Bankers Draft or International Money order for “OR 
|_| Please debit my credit card for | | 


|__| AMEX | ACCESS | VISA | DINERS CLUB 


Account number eR R RARER BREA Se oc.  ....... 







25% OFF 
40% OFF 









: 
Signature Se scree SESS eeeeees 


Please return to: Electronics World + Wireless World 
Subscriptions, Reed Business Publishing, Stuart House, Perrymount Road, Haywards Heath, Sussex RH16 3DH, England 
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Toshiba AC 
DEVICE 
Vor 0.85 
Vorp-tu (V) 0.45 
SWITCHED : Novet (WV) ae 
: Von) 3.80 
pH (nsec) 5.0 
tp_y (nsec) 5.3 
t, (nsec) 4.2 
t; (nsec) 3.6 
Vorp-Hi teu 4.3 
baits Pon patonenssanersshitren=spgncesrone=s ead FIXTURE DIP SOIC TSSOP 
UNSHITCHED 
Toshiba ACT 
DEVICE 
TC74ACT244P TC74ACT244FS 
Vesta (NV) #43 0.87 
inet tea, Vorp-ty (V) 0.53 0.46 
* Voxv-He (V) 4.19 <a 
\ ont Vea {V) 3.67 3.73 
\ ton. (nsec) 6.5 6.1 
\ to, 4 (nsec) 57 4.4 
\ t- (nsec) 4.7 4.0 
t; (nsec) 3.9 37 
Pee t5:;. 73 5.3 
FIXTURE DIP TSSOP 


1.57911 
Vv 





EDN April 15, 1993 = 151 








od Ti tent] wale), Ber Vas 


KOREA 8,611 TAIWAN 6,423 HONG KONG 5,109 
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Engineering professionals 
are hungry for technology 
and design information. 
And EDN Asia satisfies 
the technical appetites of 
28,000 Asian engineering 
professionals. Every 
month, EDN Asia pro- 
vides a full plate of lead- 
ing-edge, relevant editorial 
that isn’t found anywhere 
else in Asia. The technology features, reviews of 
technology trends, and state-of-the art product 
areas are the same quality as EDN, EDN Asia’s 
sister publication, the uncontested readership 
champion with engineers in North America and 
Europe. In addition, EDN Asia has an editorial 
staff based in Hong Kong that concentrates on 
the technological interests of the region. 





EDN Asia offers the largest circulation of any 


_ electronics magazine in the Asia/Pacific region 
| 


{OUGnI 





serving engineers and engineering managers. 

EDN Asia’s circulation objectives parallel the 
established policy for EDN’s North America and 
Europe editions. This policy insures that the 
circulation of EDN Asia reaches the engineering 
professionals responsible for the bulk of the buying 
and specifying in the major electronics plants and 
companies in Asia. 


Here is your opportunity to take advantage of 
readership EDN Asia’s circulation and editorial 
quality can provide for your advertising message. 


For more information on EDN Asia contact, in 


Hong Kong - Jack Kompan at 011-(852) 838-2666, 
Fax: O011-(852) 575-1690. 


EDINIASIA 


19/F Centre Point, 181-185 Gloucester Rd, Wanchai, Hong Kong 








SINGAPORE 4,387 


AUSTRALIA 
NEW ZEALAND 253 








ASEAN 3,082 
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Copyright © 1993, Lattice Semiconductor Corporation. 
E’CMOS is a registered trademark of Lattice Semiconductor Cor 


_ 16-Bit am Small ae Large  glimer 
- Counter _ Sues State — State Counter 
- _ usc Machine | | 
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For fast answers, call us at: Js0 Tel:1-800-366-9782. Fax:1-800-729-9288. 
Tel:08-753-6020. Fax:08-755-3506. Tel:1-3067-5800. Fax:1-3946-3663. 
Fax:0908-670290. Tel:01-6794200. Fax:01-6794081. Tel:886-9318. Fax:886-9022. Tel:02-719-2377. Fax:02-719-5951. 
Tel: 253-8311. Fax:250-3583. Tel:03-8878012. Fax:03-8878014. Tel:03-3454-1111. Fax:03-3798-6059. 
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ems ceeliias 
made to order, delivered fast, 
with everything on It. 





Tel:0211-650302. Fax:0211-6503490. 





Tel:040-445-845. Fax:040-444-580. 


Tel:1-504-2787. Fax:1-504-2860. Tel:02-6709108. Fax:02-66981329. UK Tel:0908-691133. 


Tel:02-551-0450. Fax:02-551-0491. 














CB-C7 cell-based ICs from NEC 
let you build your system on a single chip. 


Cell-based ICs from NEC are hot. Really hot. In fact, 
they've won more than 30 design-ins. Applications 
range from PCs, disk drives, printers and facsimiles 
to cellular phones, VCRs and games. 

Why are so many designers around the world 
ordering cell-based ICs from NEC? Because our CB-C7 
chips offer four significant advantages over the 
competition. 





Comprehensive cell library. 
Macro cells include industry-standard V20H/30H 
16-bit CPU cores, as well as DMAC, FDC, GDC, com- 
pilable ROM/RAM and AD/DA converters. 


High speed, high density. 
Our cell-based ICs are fabricated with 0.84 CMOS 
technology. By using a finer design rule, we reduce 
power gate delays” to 0.33ns and increase density 
up to 180K gates. 0 =2, |= 2mm 


Fast turnaround option. 
If you need fast turnaround, we can implement 
customer-defined logic in a sea-of-gates structure on 
the base array. 


Integrated front-to-back-end design system. 
Designers appreciate the convenience of working 
with CB-C7 ICs. NEC’s OpenCAD Design System™ lets 
you use industry-standard design tools on popular 
workstations. 

People have been talking about a system on silicon 
for years. If you want to see the reality, call NEC. 
We've got a hot product and we deliver it fast. 





CIRCLE NO. 87 





EDN April 15, 1993 = 159 








i OUTTANYIL A/F IL me OL AW MOLI COM OLTALD 
PolySwitch® Surface Mount Devices” 


Hl Deanco began as 
a Raychem distributor because we 
wanted the best — a supplier with a 
reputation for quality. 

Today, when over-current protec- 
tion in a surface mount application is 
needed, Deanco delivers Raychem's 
exclusive PolySwitch® Surface Mount 
Devices (SMDs) — the most depend- 
able protection available. 








If you are a manufacturer of sensitive 
electronic equipment, a PolySwitch® 
SMD can protect you against electri- 
cal fault or overload. Like all 
PolySwitch® Devices, SMDs eliminate 
the problem of blown fuses and re- 
lated equipment repairs. They install 
on printed-circuit boards in the DC 
power-feed circuit. 

Only Raychem manufactures such a 





— Bob Dean, President 





device, and Deanco can deliver them 
wherever you are located. 


Our strength lies in the quality and 
value of the products we offer and in 
our reputation for service. 

Our Strength Lies In Your Direc- 
tion. For more information, contact 
your local Deanco office. 


| ACACIA Divisio N 
[MEGA Orvis! oOo WN 











DEANCO 
NEW YORK 
Ithaca (800) 285-8700 Fax (607) 257-5779 
NEW JERSEY 
Fairfield (800) 285-8700 Fax (201) 575-3606 
MARYLAND 
Gaithersburg (800) 285-8700 Fax (301) 963-6469 
GEORGIA 
Marietta (800) 285-8700 Fax (404) 429-0333 
FLORIDA 
Winter Park (800) 285-8700 Fax (407) 679-0361 











ACACIA MEGA 
ARIZONA ILLINOIS 
Tempe (602) 894-2874 Fax (602) 966-3168 Wheaton (708) 665-6214 — Fax (708) 665-6272 
CALIFORNIA iad 3 KANSAS 
Fremont (510) 623-7500 Fax (510) 623-1108 se Oech 
Irvine (714) 660-0834 Fax (714) 660-9022 St. Peters (314) 939-9129 Fax (314) 939-9431 
San Diego (619) 597-0577 Fax (619) 597-0585 Ree 
Wheatridge (303) 421-7004. Fax (303) 421-7601 Oe 
RaaMBe pu oeee ax (303) 421- Yalesville (203) 269-3779 Fax (203) 284-2159 
OREGON MASSACHUSETTS 
Beaverton (503) 646-3377 Fax (503) 646-1671 Burlington (617) 272-7940 Fax (617) 272-3343 
WASHINGTON NEW YORK 
Redmond (206) 881-5566 Fax (206) 869-9126 Hauppauge — (516) 434-7100 Fax (516) 434-7111 
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Virtual reality, artificial neural networks, DSP 
tools, HDTV—these are only a few of the lead- 
ing-edge technology topics on tap for the Elec- 
tro/93 conference. The show, scheduled for April 
27 to 29, at the Raritan Center in Edison, NJ, 
combines more than 500 exhibiting companies 
and 29 technical sessions to form the Northeast’s 
largest electronics conference and exhibition. 
The technical-session program will extend 
over the three days of the show. In the com- 
puter-technology track, you will hear discus- 
sions on 64-bit processing; understanding high- 
density programmable logic; new FPGA archi- 
tectures; and new PC technology. The com- 
munications track will cover lightwave commu- 


EDN-SHOW PREVIEW 


Electro /93 


THE SHOW, THE PRODUCTS 








nications; commercial applications of microwave 
technology; and video distribution over ordinary 
wire. The advanced-technologies track will get 
into virtual reality; high-performance batteries; 
HDTV; and medical imaging. A track on com- 
petitiveness topics and one on general-interest 
engineering subjects round out the technical-. 
session part of the show. 

Giving -attendees a glimpse at new products 
is the other part of the exhibition. Keep reading 
for a preview of some of the products that are 
slated to be exhibited at Electro/93. 

For more information on any aspect of this 
year’s conference, call (800) 877-2668, or send a 
fax to (810) 641-5117. EDN) 








Memory-card 
socket connector 


Series 950 68-position memory-card 
receptacles feature variable contact 
tail configurations that offer a low- 
cost alternative for custom applica- 
tions. The mold design provides 
variable-mounting styles; the inde- 
pendent dual-beam contact design 
ensures redundant electrical contacts 
and good mechanical performance. 


The high-density 0.05 x 0.05-in. 
contact pitch in the receptacle and 
mating headers conforms to the PC- 
MCIA, JEIDA, and JEDEC stan- 
dards. Beryllium copper contacts 
are rated for 0.5A and are available 
with a choice of select gold or palla- 
dium nickel platings. Operating 
range spans —55 to +85°C. $1.90 
(OEM qty). 

Methode Electronics Inc, 7447 
W Wilson Ave, Chicago, IL 60656. 
Phone (708) 867-9600. FAX (708) 
867-0435. Booth No. 1201. 

Circle No. 400 


DC/DC converters 


NT Series converters provide 25 to 
30W of output power in a 2.02 
1.62 x0.55-in. package. Each of 
the single-output models in the 
line—48S5.5000NT, 48812.2500NT, 
48S$15.2000NT—has transient over- 


voltage-suppressor diode protection 
at the output terminals. Overcur- 
rent and overtemperature protec- 
tion circuits are standard in these 
converters. 

The units in the NT line accept 
36 to 72V inputs and output 5V at 
5A, 12V at 2.5A, or 15V at 2A. Effi- 
ciency figures range to 86%, and I/O 
isolation equals 1544V dec per 
UL1459. The units operate over a 
—40 to +90°C range and feature a 
6-sided shielded copper case. 
$63.45. (OEM qty). 

Calex Mfg Co Inc, 2401 Stanwell 
Dr, Concord, CA 94520. Phone 
(510) 687-4411. FAX (510) 687- 
3333. Booth No. 2324. Circle No. 401 


Multimeter 


Model 2835 digital multimeter in- 
cludes a bargraph 4000-count, 3°- 
digit backlit LCD readout. It can 
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books that work the way you work 


New edition of a classic 

C) Operational Amplifiers, 2e 

Jiri Dostal, Research Institute for Mathematical 
Machines, Czechoslovakia 

Review of Previous Edition: 

"Tf you're looking for the best up-to-date book on practical op-amp 


applications, you might not think to find its author in 
Czechoslovakia. But that's the home of Jiri Dostdl, . . ." 





—EDN Magazine 
This updated edition is a practical, highly authoritative volume 
that examines design-philosophy, theory, practice, and the newest 
technologies. 
April 1993 360pp. cloth 0750693177 $49.95 (£46.00) 





Specific design examples of circuits! 
C1 Radio Frequency Transistors: Principles 


and Practical Applications 
Norman E. Dye and Helge O. Granberg, Motorola 


Written by two experienced RF design engineers, this new book 
discusses the selection of solid state devices for specific applica- 
tions. For the most part, it is devoted to specific design examples 
of circuits. 

January 1993 228pp. cloth 07506 90593 $39.95 (£40.00) 


Achieve acceptable EMC performance at minimal cost! 


| EMC for Product Designers 


Tim Williams 

In the absence of comprehensive U.S. standards for electromagnetic 
compatibility, this book examines the European Commission's 
standards on EMC and outlines how EMC design principles can be 
incorporated from the beginning to avoid cost and performance 
penalties. 

1992 272 pp cloth 07506 94645 $42.95. (£24.95) 


The EDN Series 


fe) 
Design Engineers 





In the U.S., three easy ways to order on 30-Day Approval 


¢ CALL toll-free 1-800-366-2665 weekdays between 8:30 and 4:30 E.T. 
¢ check off the box beside the title(s), provide information below, 
this page to Butterworth-Heinemann 80 Montvale, Stoneham, MA 02180 


¢ Follow same procedure as above, but FAX it to 617-438-1479 








Proven successful concepts and techniques 


C1 Product Development: Success 
Through Product and Cycle-Time 

Excellence 

Michael E. McGrath and Staff of Pittiglio Rabin 

Todd & McGrath (PRTM) 

From the world's leading management consulting firm to the high 

tech industry, innovative concepts and techniques based on their 


experience in implementing new product improvement processes. 
1992 288 pp cloth 07506 92898 $29.95 (£25.00) 


Assess your own opportunity 

| Managing High-Tech Start-Ups 
Duncan MacVicar & Darwin Throne 

This is full of powerful strategies and insights that have been tested 
and honed in action. It candidly analyzes the personal, financial, 


and professional requirements of a new business. 
1992 244 pp cloth 07506 92472 $34.95 (£22.50) 





Japanese techniques most applicable to US industry 


C) Revitalizing U.S. Electronics: 
Lessons from Japan 

John L. Sprague 

John L. Sprague is one of the few US executives who has extensive 
experience in the electronics industry in both the US and Japan. He 
explores what companies can do now to compete successfully in 


the global marketplace. 
1992 256 pp cloth 07506 9223 5 $34.95 (£27.50) 


[1 The Road to the Baldrige Award: 


The Quest for Total Qality Control 
R. Haavind & the Editors of Electronic Business 
1992 256 pp cloth 07506 92626 $39.95 (£40.00) 
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2 
European Customers: 


Add £2.00 surface postage & mail this ad: 











Name Reed Book Services Ltd. 
Company Special Sales Department 
Address P.O. Box 5 











Signature (required) 


Rushden, Northants NN10 9YZ, UK 
Tel: 0933 58521 FAX: 0933 50284 
Please quote "Cahners 10.89" 








30-Day money back guarantee. U.S. 
customers add local sales tax and $3.50 
per order for handling. Prepaid orders 
save postage. Prices subject to change. 


[] Check Enclosed in amount of 
Charge my: []Visa []Mastercard/Access []Amex 
Card No. Exp. Date 




















[] Tick for airmail, charges added 
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function in relative mode, mini- 
mum/maximum measure, data hold, 
or diode test modes. 

Basic voltage accuracy for the 
2835 equals 0.5%. The unit meas- 
ures capacitance to 40 pF (0.001-nF 
resolution max), resistance to 40 
MQ, (0.10resolution), frequency to 
1 MHz (0.01 Hz-resolution), ac and 
de voltage to 750 and 1000V, re- 
spectively, and ac and dc current 
to 10A max. The meter produces 
an audible tone to verify continuity. 
$270. 

B+K Precision, 6470 W Cort- 
land St, Chicago, IL 60635. Phone 
(312) 889-1448. FAX (312) 804- 
9425. Booth No. 1934. Circle No. 402 


Oscilloscopes 


Models 4162 and 4164 oscilloscopes 
feature 50k words of memory per 
channel. The 4164 is a full 4-channel 
instrument; on the 4162, two of the 
channels have been optimized for 
electronic-control signal acquisition. 

Both units have a variable zoom 
feature that provides a 1000:1 trace 
expansion. Both feature a 7-in. 
screen with an electronically gener- 
ated graticule. An optional built-in 
thermal printer or 4-color plotter 
ean produce hard copy. IEEE-488.2 
and RS-423 interfaces are provided. 
Model 4162, $5990; Model 4164, 
$6990. 

Gould Inc, 8333 Rockside Rd, 
Valley View, OH 44125. Phone 
(216) 328-7000. FAX (216) 328- 
7400. Booth No. 2218. Circle No. 403 


Keyswitches 


ML keyswitches are designed to 
meet the requirements of notebook 
computers. The units feature a 3-mm 
mechanical travel and tactile feel. 
The gold crosspoint contacts have 
a 10-million-cycle lifetime rating. 

ML Series devices suit pce-board 
mounting and require no special 
tooling. The single-pole, normally 
open switches are rated for 12V ac/ 
de and 10 mA. Contact force meas- 
ures 0.853 to 1.2324 oz. The 
switches do not lose their integrity 
over time due to exposure to hot 
and cold temperatures. $0.31 
(100,000). 

Cherry Electrical Products, 
3600 Sunset Ave, Waukegan, IL 
60087. Phone (708) 360-3599. FAX 
(708) 360-3566. Booth No. 2247. 

Circle No. 404 


DC/DC converters 


The fully filtered units in the XW 
Series of 50 to 60W converters pro- 
duce output noise levels of 15- to 
50-mV p-p. The nine models in the 
line operate at 85% efficiency and 
have an isolation-voltage rating 
that meets UL1459 requirements. 
The converters have remote out- 
put-voltage sense, output-voltage 
trim, and an on-off function. Cur- 
rent-limit and self-resetting ther- 
mal-overload circuits provide short- 
circuit protection for the units. Out- 
put and input are overvoltage pro- 
tected with 1500W transient sup- 
pressor diodes. $132.30 (100). 
Calex Mfg Co Inc, 2401 Stanwell 
Dr, Concord, CA 94520. Phone 
(510) 687-4411. FAX (510) 687- 
3333. Booth No. 2324. Circle No. 405 


Positioning tables 
Series PBC single-axis positioning 
tables have a lead-screw accuracy 
of 0.003 in./ft, and linear speeds as 
high as 50 ft/min. You can easily 
combine two units to produce an X- 
Y positioner. 

Motor mounting brackets accept 


NEMA 23 frame-size motors. Load 
capacities and travel lengths range 
from 30 to 70 pounds and 2 to 6 in., 
respectively. You can order tables 
with lead screws that can advance 
Oi the, 0.221 ns | 2: am, ad 
mm per turn. Carriage and base as- 
semblies are fabricated in black 
anodized aluminum. All rolling ele- 
ments are hardened stainless steel. 
$380 for a table with a 4-in. travel, 
a 50-lb load capacity, and a motor 
with coupling. 

Precision Industrial Compo- 
nents, Box 1004, Middlebury, CT 
06762. Phone (203) 758-8272. TWX 
710-477-5234. Booth No. 2322. 
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Crystal oscillators 


VC-7000 Series voltage-controlled 
erystal oscillators (VCXOs) are de- 
signed for high-speed, high-stabil- 
ity applications. The devices fea- 
ture frequency stabilities of +25 or 
+50 ppm and aging of +1 ppm per 
year. 

Output frequencies for the oscilla- 
tors range from 0.5 to 150 MHz. 
Output drive equals 10 TTL loads 
or 15 pF for HCMOS loads. Units 
operate from 5V, draw 35 mA, and 
offer control-voltage levels from 0.5 
to 4.5V de. Superimposed modulat- 
ing frequency ranges as high as 10 
kHz at the —3-dB points, and out- 
put linearity is better than + 10%. 
$15 (1000). Delivery, eight to 12 
weeks ARO. 

Raltron Electronics Corp, 2315 
NW 107th Ave, Miami, FL 33172. 
Phone (305) 593-6033. FAX (305) 
594-3973. Booth No. 2214. 

Circle No. 407 
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Keyswitches 


The Model 7914 keyswitch is a 
sealed surface-mountable unit that 
is compatible with all soldering 
processes. Available in top- or side- 





actuated versions, the switches 
measure 4.5 x 4.5 x 2.5 mm. The de- 
vices meet EIA/EIAJ/IPC/VRCI 
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surface-mount outline dimensions 
and are compatible with popular 
pick-and-place equipment. 

The normally open contacts in the 
7914 are rated for 0.5 VA at maxi- 
mum 16V and 100 mA. Contact re- 
sistance equals 100 m9. max, and 
operating range spans —9d9d to 
+ 125°C. The switches come in J- 
hook and gull-wing terminal con- 
figurations. $1.03 (500). 

Bourns Inc, 1200 Columbia Ave, 
Riverside, CA 92507. Phone (909) 
781-5140. FAX (909) 781-5273. 
Booth No. 1840. Circle No. 522 


Circuit analyzer 


Model 545 tests boards without de 
power applied, eliminating the need 
to determine a board’s power re- 
quirements. It tests all compo- 
nents—passive, active, digital, or 
analog. 

The analyzer .applies an ac test 


signal to the device under test. A 
graph of the 545’s display (with 
voltage on the X axis and current 
on the Y axis) shows the character- 
istic impedance of the device. A 
vertical line indicates a short; a 
horizontal line indicates an open. 
The unit includes a pulse generator 
and an automatic switcher. All ca- 
bles are supplied. $2950. 

B+K Precision, 6470 W Cort- 
land St, Chicago, IL 60635. Phone 
(312) 889-1448. FAX (312) 804- 
9425. Booth No. 1934. Circle No. 523 


DIP switches 


UD Series sealed DIP switches fea- 
ture a 0.050-in. terminal spacing to 
conserve valuable pc-board space. 
‘The 8-position spst device uses cop- 
per alloy contacts with gold over 
nickel plating. Contacts are rated 
for 0.4 VA max at 20V ac or de. 
Additional specifications for the 


e “Up to 16 units contretied fom one »RS232 computer port | 
¢ 80 dB Dynamic Reserve * 5Hz to 20kHz Operation * Two Phase 
e Comprehensive Command Set and Application pee. 


2 GsG PRINCETON APPLIED RESEARCH 


Box 2565 M@ Princeton, NJ 08543- 2565 & (609) 530-1000 @ FAX: (609) 883-7259 


United Kingdom 0734-773003 g Canada (416) 827 2400 m Netherlands 31-3402 48777 
Germany 089-926920 m France 1!-60-869366 @ Italy 02-7610267 = Japan 03-3638-1506 
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Canon plain paper fax 1s*1 
for one more reason... 


cS : = SESS 
S SS 


Now save up to $1,000 when you trade up to 
the leader in plain paper fax. 


ear after year, Canon has been the leader in to a Laser Class™ fax from Canon. From now until 
plain paper fax technology. Our exclusive image June 30,1993, you can trade in your old fax and receive 
processing and laser printing technology allow you up to $1,000 towards a Laser Class fax" Your trade-in 
“~~~ to send and receive better allowance is deducted from the suggested list price 






| looking faxes while a super- of the model you select. 


DEC aes 
MAKEN _ fast six second transmission We also make choosing the right Canon FAX easy, 





a _ speed saves you money on Simply call 1-800-OK-CANON and we'll send you 
“" ~ long-distance phone charges. a Fax Decision Maker’ Kit plus the name of the Canon 
[= —.__ And Canons recyclable, dealer nearest you. If you need it fast, we'll even fax 
all-in-one supply cartridge makes changing the product information to you. 
supplies a breeze. If your business is #1 to you, you need to have the 
Now you have the best reason to trade up #1 plain paper fax. 





Sere 


FAX-L700 FAX-L775 





LV TV) 1] 
pe Enjoy easy extended payments with the Canon Credit Card. Ask for details at 
participating Canon dealers. Available only in U.S. 
* Trade-in allowance varies based on the model you purchase. Offer applies to our Laser Class FAX-L700, FAX-L775, FAX-L785 and FAX-L790 only. 


Offer available through participating Canon authorized dealers only, from January 4 through June 30, 1993. Local Gealer prices may vary. Ti Q) 
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“You need only a resistor to convert a voltage to a current, but to convert 
accurately, the resistor voltage must ignore the load voltage.” 


< A Designer’s Guide to Precision DC Current Sources 


“A variety of tricks and techniques enhance the basic —& 
linearity, sensitivity, and stability of Wheatstone bridges.”” | 


A Designer’s Guide to Bridge Circuits > 


A DESIGNER’S GUIDE TO 
BRIDGE CIRCUITS 
BY JIM WILLIAMS 


Bridge circuits are among the most elemental and powerful 
tools a designer has. They are used in measurement, switching, 
oscillator, and transducer applications. If you’re interested in 
learning about bridge circuits from Jim Williams—a specialist 
in analog-circuit and instrumentation design—now’s your 
chance. Order you own copy of EDN’s Designer’s Guide to 


PRECISION DC CURRENT SOURCES 
BY JERALD GRAEME 


This 3-part designer’s guide shows you the fine art of 
designing, analyzing, and trimming accurate, stable dc current 
sources. This original, 18-page collection by Jerry Graeme—a 
prolific author on the subject of analog design—offers a wealth 
of information on how current sources work and how to analyze 
basic current-source circuits. 








Jerry Graeme discusses and analyzes several circuits that use 
pairs of op amps. One of these circuits produces positive and 
negative current, which you can adjust through zero current. 


Bridge Circuits. This guide will help you choose and design the 
circuit that’s most appropriate for your application. In the first 
part of this guide, you’ll learn about de and pulsed methods for 


bridge-circuit signal conditioning. In the second part, Jim 
describes ac-driven bridges, which you’ll find in specialized 
applications. Also included in this section are guides to 
distortion measurements and bridge interfaces. 


The Designer’s Guide also shows you how to control current 
sources digitally. You’ll find out that a current-output digital- 
to-analog converter may not be the best choice for a current 
source. 


CALL TOLL-FREE 800/523-9654 OR MAIL COUPON TO: CAHNERS REPRINT SERVICES, 
1350 E. TOUHY AVE., DES PLAINES, IL 60018. FAx: 708/390-2779. U.S. CURRENCY ONLY. 


Please print clearly. 


Please send the following: [J Check Enclosed 
eck Enclose 


ClvisA O)Mastercard DJ AMEX 
____ copies of A Designer’s Guide to Precision DC Current 


Sources $12.25 Credit Card # Exp.date 
Signature 
___ copies of A Designer’s Guide to Bridge Circuits $12.25 ,, 
____ copies of the combined set of A Designer’s Guide to Name 
Precision DC Current Sources and A Designer’s — Company 
Guide to Bridge Circuits $17.25 Address (No P.O. Box) 
Note: All prices above include shipping & handling. City Sate Zip 
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UD devices include a 2000 make- 


break-cycle lifetime, 30-mQ. max 
contact resistance, and 10° insula- 
tion resistance. Housings have a 
94V-0 UL rating. All terminals are 
insert molded with tin-lead plating 
for solderability. From $2.20 (1000). 
C&K Components Inc, 15 River- 
dale Ave, Newton, MA 02158. 
Phone (617) 964-6400. FAX (617) 

527-3062. Booth No. 2119. 
Circle No. 524 


Emulators 


Designed for the Motorola 683800, 
Lite Series emulators come com- 
plete with the company’s Source- 
gate debugger. The emulators are 
configured with 256 kbytes of RAM 
and support mapping of all chip- 
select signals with dynamic bus siz- 
ing for 8- or 16-bit operations. In 
addition, 2 kbytes of dual-ported 
RAM provides real-time monitoring 
of critical memory variables. 

Sourcegate provides full emula- 
tor control integrated with source- 
level debugging and support for all 
major C and Ada compliers. A PC- 
compatible or Unix-based platform 
can host the debugger. $4995. 

Huntsville Microsystems Inc, 
Box 12415, Huntsville, AL 35815. 
Phone (205) 881-6005. FAX (205) 
882-6701. Booth No. 2140. 

Circle No. 525 


DIP switches 


LD Series DIP switches are avail- 
able in either surface-mount or 
through-hole styles in 4-, 5-, 6-, 7-, 
8-, and 10-position models. The liq- 


uid-crystal-polymer housings have 
a 94V-0 UL rating and will with- 
stand 260°C temperatures in IR sol- 
der-reflow systems. 

Contacts for the LD Series 
switches will switch 100 mA at 5V 
de or 25 mA at 25V dec. Current 
carry rating equals 100 mA at 50V 
de. Additional specifications include 
a 2000-make-break-cycle lifetime, 
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10° min insulation resistance, and 
a 500V rms min dielectric strength 
at sea level. The bifurcated gold 
contacts require no lubricants, and 
the terminals are copper alloy with 
tin-lead plating. From $1.07 (1000). 

C&K Components Inc, 15 River- 
dale Ave, Newton, MA 02158. 
Phone (617) 964-6400. Booth No. 
2119. Circle No. 526 


Real-world waveforms from Pragmatic’s 


ARBitrary Waveform Generators. 


Crystal-controlled sample 
clock, up to 16-bits of amplitude 
resolution and a 65,535-word 
waveform memory — that’s the 
2411A from Pragmatic Instru- 
ments. Waveform creation and 
editing is easy with a mouse plus 
an array of self-contained wave- 
shape tools. With free-format 
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memory, two remote interfaces 
and a 1000-step optional 
sequence generator, you have 
all the latitude you need to create 
any custom waveform. And with 
a base price under $2500, you 
owe it to yourself to take a look. 
That’s Pragmatic! 


For a FREE performance disk, 
data sheet or demonstration, 
CALL NOW TOLL-FREE. 
800-PRAGMATIC 
(800-772-4628). 


Pragmatic Instruments, Inc. 
7313 Carroll Road 

San Diego, CA 92121-2319 
Phone (619) 271-6770 

Fax (619) 271-9567 


PRAGMATIC § 


INSTRUMENTS, INC. 
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LED assemblies 


Series 5324F assemblies feature 
four high-brightness (2 to 10 med 
at 20-mA current) LEDs mounted 
on 0.3-in. centers. The assemblies 
have a 0.125-in. mounted height and 
come with built-in standoffs to fa- 
cilitate flux removal in automatic 
board-assembly operations. 














™ 
PENGUIN COOLERS 


High-efficiency, direct-mounting heat sinks for 
Intel, AMD, and Motorola microprocessors and chip sets 


@ Adhesive-attached heat sinks for PGAs and 
QFPs offer outstanding heat dissipation for 
maximum device performance, reliability. 
Extremely flat mounting surfaces eliminate 
use of thermal compounds. 


@ EG&G Wakefield Deltem™ composite 
‘heat sinks for attachment to PQFPs, 
PLCCs, and CQFPs provide unbeatably low 
cost, efficient thermal performance for 
surface-mounted IC packages. 


PENGUIN COOLERS - 
A BROAD FAMILY 


... for today’s high-performance micro- 

processors (including Intel’s next- 

generation Pentium™ microprocessor), 

microcontrollers, cache RAM, and 

ASICs. Available now from factory and 
semmx aistributor stock! 

\ Call or FAX today for complete 
Ss, data and samples. 


They’re here now .. . a family of inno- 
vative heat sinks offering a new level of per- 
formance, economy, and convenience to 
makers and users of high performance 
integrated circuits. 


@ EG&G Wakefield’s SpiderClip™ heat sink 
and one-piece clip assemblies, designed 
Originally for Intel’s 80486DX and 
80486DX2™ microprocessors, are now 
also available for high-speed Motorola 
68040 and AMD microprocessors, 
Intel cache controllers, ASICs, and 
math coprocessors. Removable, re- 
usable, ideal for upgradeable micro- 
processors. Available for 17x17, 18x18, 
and 19x19 PGAs. 

@ For use with 17x17 PGAs in AMP 
sockets, EG&G Penguin Coolers also 
include the 629 SocketClip™ 
series for upgradeable microproc- 
essors such as the Intel 80486DX2. 
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eS £GzG WAKEFIELD ENGINEERING 
60 AUDUBON ROAD, WAKEFIELD, MA 01880 © TEL: (617) 245-5900 © FAX: (617) 246-0874 


Western Regional Sales Office: 395 Java Drive, Sunnyvale, CA 94089 Tel: 408/745-7392 FAX: 408-745-7514 
80486DX2 and Pentium are trademarks of Intel Corporation. 
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The LEDs in the assemblies are 
available in red, amber, green, yel- 
low and bicolor outputs. Built-in re- 
sistors are available for 5 or 12V 
operation. The housings are made 
of high-contrast black thermoplastic 
polyester that carries a 94V-0 UL 
rating. All units go through a 100% 
test cycle. $1 (10,000). 

Industrial Devices Inc, 260 Rail- 
road Ave, Hackensack, NJ 07601. 
Phone (201) 489-8989. Booth No. 
2436. Circle No. 527 


Power supplies 


ZPS Series supplies provide 30 and 
45W of output power in a compact 
3 x 5-in. footprint. The devices fea- 
ture a universal input of 90 to 265V 
ac. Available in open-frame or en- 
closed versions, the 3-output units 
feature a 5V channel that can oper- 
ate between 0 and 3A continuously, 
with a peak of 4A, or from 0 to 5A 
with a peak of 7A. Secondary out- 
puts of 12V at 2A, —12V at 0.7A, 
and +15V at 0.7A are available. 
Low power ZPS units meet interna- 
tional safety and EMI standards. 
They also meet UL, VDE, IEC, and 
CSA requirements. From $49 to $60. 

Zenith Electronics Corp, 1000 
Milwaukee Ave, Glenview, IL 
60025. Phone (708) 391-7733. 
Booth No. 2228. Circle No. 528 


Crystal oscillators 


Model CO-4810/4910 surface-mount- 
able crystal oscillators feature a 2- 
mm mounted profile. The 4810 has 
a 1.84382- to 50-MHz frequency 
range; the 4910’s frequency range 
spans 1.84382 to 60 MHz. Frequency 
stability over a —10 to +70°C 
range equals +50 to +100 ppm. 
Oscillator construction uses a cold 
seam-sealing technique for the top 
cover to minimize heat problems. 
The units feature 7-nsec rise and 
fall times and handle 10 TTL loads 
or 50 pF when interfacing with 
MOS circuitry. The oscillators oper- 
ate on supply levels of 3.3V. $3 
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One Size Fits A 


Which monitor resolution and bit depth should 
you design your system to accommodate? 
How about all of them. 

Now you can do that with Brooktree’s new 
Bt445 triple 8-bit 150 MHz RAMDAC. It’s the 
first and only RAMDAC that supports virtually 
every monitor type. 

So you can design one graphics solution 
for point-of-sale configurability with the 
widest range of monitor resolutions in every 
bit depth available. The Bt445 even supports 
TTL outputs for next generation color flat 
panels and NTSC-compatible desktop video. 

The Bt445 is far better and infinitely more 
flexible than our industry-standard Bt458. 
Thanks to our Flexport™ architecture and 


on-board programmable M/N phase-lock 
loop pixel clock generation, it can support 
hundreds of frequency options, and without 
expensive ECL oscillators. Use a low-cost 
CMOS or crystal oscillator instead and 
generate multiple clocks within 1 MHz of 
your target frequency. It runs up to 24-bit 
true-color graphics mode with cursor, 
overlay and bypass support at pixel rates for 
1280 x 1024 monitors. Hey, it's even software 
compatible with the Bt458. 

The other nice thing about the Bt445 Is that 
its available now. So regardless of your system 
display requirements, it makes sense to design 
in the one chip that supports them all. Call 
1-800-2-BT-APPS for technical literature. 


Brooktree Corp, 9950 Barnes Canyon Rd, 
san Diego, CA 92121, (619) 452-7580, FAX 
(619) 597-0673. 


Brooktree: 


©1993 Brooktree Corporation. Flexport is a trademark of Brooktree Corporation. 
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(10,000). Delivery, eight weeks ARO. 

Raltron Electronics Corp, 2315 
NW 107th Ave, Miami, FL 33172. 
Phone (305) 593-6033. Booth No. 
2234. Circle No. 529 


Cable connectors 


L Series rectangular cable-to-chas- 
sis connectors feature a modular 
building-block design. Optional sig- 





nal, power (15 to 50A), coaxial (50 
and 75Q,), and high-voltage (8000V) 
contact modules are available 


“o> 

~ hy 
¥, 
A, 


to configure custom connectors. 
The connectors in the L Series 
use the company’s Hypertac low- 
force contact system. The polycar- 
bonate housings, which are keyed 
and jack-screw operated, provide a 
rugged enclosure for the contact 
modules. Solder cup, DIP solder, 
and crimp-termination styles are 
available. $65 to $410 (1000). Deliv- 
ery, eight to 14 weeks ARO. 
Hypertronics Corp, 16 Brent Dr, 
Hudson, MA 01749. Phone (800) 
225-9228. FAX (508) 568-0451. 
Booth No. 1901. Circle No. 530 


Film capacitors 


PWS Series high-temperature ca- 
pacitors feature a construction that 
combines polypropylene film/foil 
with metallized polypropylene. 
Standard operating range spans 
—55 to + 105°C. 


Touhy Ave, 


Capacitance values for the PWS 
devices range from 0.001 to 0.47 
wk’. Standard capacitance tolerance 
equals +10%, and working voltage 
figures range from 630 to 2000V de. 





The dV/dt ratings range from 1750 
to 11,000 V/usec, and the dissipa- 
tion factor at 10 kHz equals 0.1% 
max. $1.35 (1000). 

Illinois Capacitor Inc, 3757 W 
Lincolnwood, IL 
60645. Phone (708) 675-1760. FAX 
(708) 673-2850. Booth No. 2446. 

Circle No. 531 


Does yourcompany orclient manufacture a productthatis innovative? Does 
the product solve problems more effectively or exhibit high levels of 
performance? If so, EDN invites you to join its Innovation of the Year 
Awards Competition by nominating the innovative products/technolo- 
gies and the industry's innovative people for the recognition they 


deserve. Fax Pam Wilson at 617/558-4470 for the materials you need 
to make your nominations and be an active participant in supporting innnovation 
and the electronics industry. 


Nomination 
Deadline: 
March 26, '93 


EDN's Innovation of the Year Awards recognizes outstanding innova- 
tive electronic products and technologies in as many as eight major 
technical areas. EDN's Innovator of the Year Award recognizes an 


individual or team for outstanding innovation in electronics. The 


Innovator of the Year is also awarded a $10,000 scholarship to be 


donated to the university of his/her choice. 
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Generalized op-amp model 


simplifies analysis of 


complex feedback schemes 





Jerald Graeme, Burr-Brown Corp 


When atiempting to find a path through a for- 
est of complex op-amp feedback arrangements, 
you can lose your way amidst all the branches 
on the trees. Consolidating the branches into 
standard blocks for a generalized op-amp model 
can help you forge a simple analysis path. 


Feedback configurations for op amps having multiple 
inputs can be as convoluted as a labyrinth. Many com- 
plex feedback schemes don’t conform to simple models 
and often pose difficult analysis challenges. A general- 
ized op-amp model based on voltage-divider ratios can 
standardize analysis to cover a variety of feedback and 
input configurations. By making your circuit conform 
to this model, you can systematically determine its 
gain, bandwidth, frequency stability, and errors. Three 
circuits that illustrate the model’s utility are a modified 
difference amplifier, an op amp with a multiplier in its 
feedback loop, and an op amp with a multiplier in its 
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Fig 1—A generalized model consolidates and directs all feedback 
and feedforward elements for a dual-input op amp towards a 
single summing junction. 





feedforward path—a voltage-controlled lowpass filter. 

Fig 1 shows the generalized model. The model repre- 
sents the op amp and all possible feedback and input 
connections to it. It consolidates the sum and difference 
operations associated with the op amp’s two inputs, 
€;, and ej, into a single summing junction, >. (Note 
that the net op-amp input is e;.) Composite elements 
for positive and negative feedback are consolidated in 
blocks 8, and B., respectively. Similarly, the composite 
elements that represent the attenuation for positive 
and negative inputs to the op amp are consolidated in 
blocks a, and a. Block A represents the idealized op 
amp’s gain, and €g is the op amp’s output. 

The closed-loop gain (Ag,) of the generalized model is 


a/B 


_ &o 
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ce. ey 14 VAR 44 VAR’ 








(1) 


where B=8_—8, and is the net amount of feedback 
for the model, and a and is the net feedforward attenu- 
ation for the inputs to the op amp (see table in Fig 1). 
The numerator a/f is the ideal closed-loop gain (Ac;;) 
when the open-loop gain (AB) is much larger than 1. 
The denominator of the equation, 1+1/A8, is an ex- 
pression that lets you determine the circuit’s closed- 
loop bandwidth. 

The model’s closed-loop bandwidth is BW=8Bfc, 
where f, is the unity-gain crossover frequency of the 
op amp’s forward gain (A). The generalized model lets 
you determine the gain for any error signals present 
at the op amp’s input terminals. All op amps amplify 
these error signals by a gain of 
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You can apply this closed-loop error gain to any of the 
op amp’s error signals, such as the input-offset voltage, 
input-noise voltage, and common-mode-rejection voltage. 

The Fig 1 model can accommodate one input to the 
op amp’s positive input via the a, block and one input 
to the negative input via the a. block. For multiple 
inputs, you must add a blocks. You determine the 
transfer function for each a block using superposition 
principles. 

To illustrate the utility of the generalized model, 
we'll analyze some op-amp circuits having complex 
feedback and input configurations. Fig 2a depicts a 
configuration where the gain of an added op amp (IC,) 
modifies the feedback of difference amplifier IC,. With- 
out the added op amp, the equal-valued resistors (R) 
set the difference-amplifier gain to 1. The fixed resistor 
values maximize the common-mode rejection ratio, and 
factory adjustments can trim the resistor ratios to 
within 0.002%. 

IC, lets you change the circuit gain without affecting 
the difference amplifier’s common-mode rejection ratio. 
You could analyze this circuit using A, a, B, and > 
blocks for each amplifier. Using the generalized model, 
however, you can simplify analysis by including IC, 
in the 6, feedback path for IC,. The fraction of the 
output voltage (eg) fed back to IC,’s noninverting input 
is B, = —’AR./R,. Because there is no feedback to IC,’s 
inverting input, B_=0. The net feedback factor is 
B=B.—B,=R,/2R,. 

The equal values for the resistors surrounding the 
difference amplifier determine a =a, =’A. In addition, 
the differential input signal is e;=ep— ey. Substituting 
e;, a, and B into the equation Ac,;;=e,/e;=a/B yields 


R, 
a Re ey); 
2 






rejection. For stability, the 1/B and|A! gain curves 
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Fig 2—This modified difference amplifier (a) employs an op amp in the feedback to increase the sini Sie ) dike Ba 
should intersect at a rate of closure of 20 dB/decade (b). 





where €p; is the ideal output signal. For the resistor 
values in Fig 2a, the addition of op amp IC, modifies 
the difference amplifier’s ideal closed-loop gain (Ag,;) 
from 1 to 10. 

You can analyze the circuit’s frequency stability by 
examining the frequency-response curves for IC,’s 
open-loop gain, | A, | , and the inverse of the net feed- 
back factor, 1/8, (Fig 2b). The two curves intersect 
at frequency BW. For Fig 2b, the rate of closure—the 
difference in the slopes of the | A,| and 1/B curves 
where they intersect—is 20 dB/decade. This rate im- 
plies a 90° phase margin and excellent overall fre- 
quency stability. 

The unity-gain crossover frequency for IC, is fg, 
and IC,’s net feedback factor is B.=R,/(R,+R,). The 
rise in the circuit’s 1/B curve at Bef. shows the effect 
of IC.’s closed-loop bandwidth on stability. When 
Bo.f.=10BW, the rise in the 1/8 curve has negligible 
effect on stability. The typical crossover frequencies 
for the INA105 (IC,) and OPA627 (IC,) amplifiers are 
2 and 16 MHz, respectively. Using B=0.05 and 
B.=0.91, BW=6f,,=100 kHz, and B.f.=14.6 MHz. 
The effect of IC.’s closed-loop bandwidth on stability 
is negligible. 


Two op amps can be better than one 

You ean also readily analyze the composite amplifier 
combination in Fig 3a using the generalized model. 
In this example, Agj2=(1+ R,/R;) is the closed-loop 
gain of IC,, and A, is the open-loop gain of IC,. The 
second amplifier modifies gain-block A of the general- 
ized model so that A=A,Ac;9. The transfer function 
for the A block has two poles (Fig 3b). One pole is 
due to the dominant pole for amplifier IC,; the other 
pole is due to the closed-loop: response of IC,— 
BW.=Boefcs. For frequency stability, the BW. pole must 
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be considerably higher in frequency than the intercept 
point of the | A, | response curve and the 1/8 response 
curve. For the circuit, 1/B = 1+ R,/R,. 

Introducing the second op amp reduces the error 
signals and increases the gain-bandwidth product of 
the circuit. The increase in loop gain due to IC, propor- 
tionally reduces the output error signal, ep./AB, caused 
by any error signal at IC,’s input terminals. The loop 
gain is the gain difference between the | A | and 1/8 
curves. In addition, adding IC, increases the circuit’s 
bandwidth from BW, to BW,. For the resistor values 
in Fig 3a, the bandwidth increases by a factor of 10. 

The generalized op-amp model also helps you analyze 
circuits having variable feedback elements. Variable 
feedback elements can include potentiometers, 
switches, and analog multipliers, all of which affect the 
magnitude and phase responses for 1/8. The circuit in 
Fig 4a places an analog multiplier in the feedback loop 






——=— = = 


Fig 3—You can increase the net open-loop gain and closed-loop 
bandwidth by placing an additional op amp in the forward gain 
path (a). The dosed-loop response of the additional amplifier places 
a second pole in the A gain block (b), which determines the circuit's 
stability. 


of an op amp to create an analog divider. The divider’s 
transfer function is e9=10R,e,/R,ec. To employ the 
generalized model, put the gain of the multiplier in the 
8 block. Without the multiplier, the feedback factor 
for op amp IC, is R,/(R,+ R,). The multiplier’s transfer 
function, X Y/10, scales eg by e,/10. Therefore, the net 
feedback factor for the model, which takes into account 
€c, Is 


B= eR, ; 
107k, +R,) 

Fig 4b illustrates the effect of the e, variable control 
signal on the circuit’s bandwidth and stability. The 
control-signal voltage moves the intercept point for 
the 1/8 curve over the full range of the | A| curve. 
When e¢ is OV, 8B is zero, and the op amp operates 
open loop. When e, is 10V, the multiplier gain is 1, 
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Fig 4—The addition of a multiplier in the feedback of an op amp 
lets you divide inputs from two signal sources (a). The net feedback 
factor B varies with control voltage e, (b), so you must analyze 
the circuit's stability over the entire control-voltage range. 
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and the device can be replaced with a short circuit. 
Because the intercept pomt varies, you must pay close 
attention to the rate of closure of the two curves over 
the entire control-voltage range. 

A pole in the multiplier’s frequency response causes 
the 1/B curve to rise, as Fig 4b shows. To maintain 
circuit stability, the op amp must have a dominant 
pole so the moving intercept pomt always occurs on 
the flat portion of the 1/B curve. The OPA77 op amp’s 
0.6-MHz bandwidth and the MPY634 multiplier’s 16- 
MHz bandwidth make the devices good choices to en- 
sure the cirecuit’s frequency stability. For the compo- 
nent values in Fig 4a, B varies from 0.00091 to 0.091 
aS e€, varies from 0.1V to 10V. The circuit bandwidth 
changes proportionally from 550 Hz to 55 kHz. 

To use the generalized model for circuits having mul- 
tiple inputs to the op amp, you must apply superposi- 
tion principles. Fig 5a shows an example where three 
input signals connect to the inverting input of an op 
amp through different networks. Figs 5b and 5¢ show 
redrawn versions of the circuit that let you use super- 
position to determine a and B, respectively, for the 
generalized model. To determine B, use eg as a signal 
source, and set all of the mput sources to ground. 
Under these conditions, the net feedback factor is 


ee 
R,|R.|R, +R, 
For the resistor values in Fig 5a, B=0.009. 

To determine a for a particular input, set all of the 
signal sources except the input under consideration to 
ground. To determine a, for input-source e,, calculate 
the voltage divider to the op amp’s inverting input 
when é,, e3, and €g are set at ground: 


és R,|R.IR,, 
R,|R,JR; +R, 


Ot; 


models let you determine B (b) and a (c) using 
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For the resistor values in Fig 5a, a,=0.9. Using the 
same approach to calculate the as for the input sources 
at e, and e; yields a,=0.09 and a;=0.009. 

Although the attenuation (a) block for each mput 
source is different, the circuit’s bandwidth and stability 
considerations are the same for all input sources. The 
reason is that the denominator for Ag, in Eq 1, which 
is 1+ 1/Af, is the same for all input sources and doesn’t 
depend on a. The circuit’s bandwidth is BW=6f, for 
all input sources. 

Increasing the number of op-amp inputs constricts 
the bandwidth of the circuit, however. For the Fig 5 
example, if e; is the only input source, the net feedback 
factor is B=R,/(R,+ R-)=100 kO/100 kO+100 kD) 
=0.5. The OPA111 has a unity-gain cross-over fre- 
quency (f,) of 2 MHz, so the circuit bandwidth is 
BW =0.5x2 MHz=1 MHz. The addition of the other 
two input sources to the circuit reduces the net feed- 
back factor to B=0.009. Therefore, the added input 
sources decrease the circuit bandwidth to 18 kHz—a 
factor of 55. 

The different a blocks determine different ideal 
closed-loop gains for each input source. The ideal 
closed-loop gain expression is A,,;=a/B. Therefore, the 
ideal closed-loop gain for the input sources at e,, es, 
and e, are — 100, —10, and —1, respectively. However, 
the closed-loop bandwidth is still 18 kHz for all three 
Input sources. 

Finally, look at an op-amp configuration that em- 
ploys multiple feedback paths. Fig 6 depicts a circuit 
that has feedback from the op amp’s output and from 
the output of an added multiplier. The multiplier is a 
gain block in series with the circuit’s forward gain 
path and alters the net forward gain as well as the net 
feedback factor. The multiplier and the resistor feed- 
back convert the circuit from an integrator to a voltage- 
controlled lowpass filter. 

The multiplier’s transfer function is XY/10. When 
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control-voltage e, is 10V, the multiplier acts as a short 
circuit. Under this condition, resistor R, and capacitor 
C feedback produce a standard lowpass filter having 
a pole frequency, fp, at 1/2mR,C. When ez is less than 
10V, the attenuation to the voltage at pin X on the 
multiplier is e,/10. The attenuation reduces the voltage 
driving R,, which in turn reduces the current feedback 
to the op amp’s summing junction. The effect is the 
same as increasing R,’s value to 10R./e,. The increase 


Fig 7—The block diagram for the voltoge-conirolled 
(a). When analyzing the circuit's stability, you must consider the variations in the |Ai and 1/6 curves over the entire control-voltage 





in the effective resistance changes the epee see 
pole frequency to e,/207R,C. 

To analyze this circuit’s performance using Eq 1 for 
the generalized model, you must determine A,;, A, 
and 6. At very low frequencies, the closed-loop gain 
is —R./R,, because the capacitor has no effect. At 
higher frequencies, the voltage-controlled corner fre- 
quency determines the closed-loop roll-off. Therefore, 
the closed-loop gain is 


ore 


en iS 
1+s(10R,/e.)C’ 
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Both the op amp and the multiplier determine the 
forward gain of the model, so A=A,e,/10. The net 
feedback factor, B, depends on two feedback paths. Fig 
7a depicts the feedback model for the Fig 6 circuit. 
The Be and Bg blocks represent the feedback to the 
op amp’s inverting input through the capacitor and 
resistor (R,), respectively. The net feedback factor is 


B= (10/e,)B. + Be. 


The voltage fed back through the capacitor precedes 
the attenuation caused by the multiplier. Therefore, 
B- is magnified by 10/e,, because the voltage at the 
multiplier’s input is (10/ec)ep. Fig 7b shows the 1/8 
and | A| curves for the Fig 6 circuit. The dashed 
curves show how the two curves change with variations 
in €¢. The 1/8 and | A| curves move up and down 


f, = 1/2n(R, || R,)C 


lowpass filter reveals the multiplier’s effect on the feedforward and feedback paths 
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Trust Us with Your Eggs 





FE vctyoite Teme, 2 
adage about the ris 
all of one’s ege5 mes 
basket. That js Sage 
especially in the tinted oo 


today with itsever-chan 48¢ of 


ortunities and ingles fa : 
Yet this bit of wisdom is not 
much help in deciding where to 
put those eggs. 

For that, you should ask the ex- 
perts, and they’ll tell you that 
the Republic of China on 
Taiwan is a safe bet for offshors 
investment. In a recent survey 
by Business Environment Risk 
Intelligence (BERI), the ROC 
had one of the lowest risk 
ratings for investment of any 
country in the world, and rank- 
ed second only to Japan as the 
safest place in Asia. That 
means you can pursue your 
business goals in the ROC ina 
trouble-free environment, no 
matter whether you are a 
manufacturer using leading 
edge technologies or an ex- 
porter of fashion blue jeans. 
Located in the center of the 
Pacific Rim, the ROC will put 
you in the heart of Asia, enabl- 


4 j the country’s 
Za te = 

= > v0 _) commercial 

g ou at yw) - = 

ean cv cations links with 
and com gouth to source 
the nort nents from 
high-tech compo 
such neighbors as Japan and 
Korea and raw materials from 
the Philippines and Indonesia. 
Further, you will enjoy the 
benefits of investing in one of 
Asia’s_ strongest economies, 
now bolstered by a US$300 
billion Six-Year National 
Development Plan and by in- 
dustrial programs that will take 
the country’s industrial in- 
frastructure into the 2Ist 








century. 

So where should you put your 
eggs? The answer is the ROC. 
For more information, contact 
the IDIC office nearest you. 


Bth Fi. 126. S6th Street. New York NY 10022USA. 
Tel: (212) 752-2340 = Fax: (212) 826-3615 


Sec. 1, Taipei 100, Taiwan, 
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A Republic of China 


T; = R 0 Tel: (02) 389-2111 
aiwan, ewWeWe Fax. (02) 382-0497 


and Investment Center, 





Room B. 19F, 4 Chungsiao W. Rd. 
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together, so the intercept point and corresponding 
bandwidth remain fixed. The rise in the 1/8 curve at 
high frequencies is due to the bandwidth of the multi- 
plier and determines the rate of closure for the two 
curves. 

The circuit demonstrates a condition not usually 
found in op-amp configurations. When the multiplier 
provides attenuation, the feedback is greater than 1 
at high frequencies. Generally, the feedback cannot 
exceed 1, but in this case the multiplier attenuation 
causes a signal larger than the eg output signal to 
feedback through the capacitor. Therefore, the 1/8 
curve drops below the unity-gain axis. The circuit re- 
mains stable, however, because the intercept point is 
fixed. 

The shape of the 1/8 curves indicate the frequencies 
at which either of the two feedback paths dominate. 
Feedback is primarily through the Bx block in the flat 
portion of the 1/8 curve labeled 1+R,/R,. Feedback 
through the B, block begins at the pole located at 
fp=20aR,C and causes the slope of 1/8 curve to de- 
crease at 6 dB/octave. Feedback is primarily through 
the B,- block in the flat portion of the 1/8 curve labeled 
e,/10. The curve before this flat portion levels off at 
the zero located at f,=1/27(R, || R.)C, where R, |] R. 
is the equivalent parallel resistance of R, and R,. Ga 
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Graft Windows programs 





to your custom software 


and reduce your workloa 





Bill Tolson, Hewlett-Packard Co 


Combine Windows programs with your own 
software to save time and effort when building 
complex custom systems. Specific examples in- 
clude using the spreadsheet Excel for data analy- 
sis and graphing, or, for drawing and grapb- 
ing, using word-processor Word for Windows. 


Using the facilities of standard Windows programs can 
greatly reduce the amount of custom software you must 
write. This article will demonstrate that a test engineer 
can devise a complete custom test program using only 
Excel and Word for Windows. 

When compared with other operating systems, Win- 
dows eases the combining of standard programs with 
software you have written. Using other operating sys- 
tems, you have to fire up each standard program as 
you need it, and then pass data between programs via 
shared files. Under Windows, multitasking programs 
work together simultaneously. Windows programs pass 
data and commands back and forth using the unique 
Windows facility called DDE (dynamic data exchange). 

For a test engineer using standard Windows pro- 
grams for displaying data, two problems remain: ac- 
quiring data from instruments and submitting the data 
to the Windows programs for processing. 

The solution to these two problems involves another 
interesting Windows facility, the DLL (dynamic link 
library). DLLs are special library programs that let 


The software listings in this article are available on EDN’s 
computer bulletin-board system (BBS). Phone (617) 558- 
4241 with modem settings 300/1200/2400 8,N,1. Access 
/treeware SIG and specify (r)ead option followed by (k)ey- 
word search for ‘‘MS #498Z.”’ 











Fig 1—The Windows’ DLL feature lets programs share code and 
resources. 


Windows programs share code and resources (Fig 1). 
A DLL is an executable module containing functions 
that Windows programs can call at will to perform 
useful tasks. 

Do not confuse a Windows DLL with a DOS .LIB 
library file. The difference between a .LIB library file 
in DOS and a DLL file in Windows is that a .LIB file 
comprises object code linked into a program file at 
link/ecompile time. In DOS programs, each DOS .EXE 
program gets its own copy of each .LIB file, greatly 
increasing the size of each program. 

A DLL file comprises object code linked dynami- 
cally into a Windows program (.EXE file) only at run- 
time as necessary. DLLs decrease the size of a Win- 
dows .EXE file because the DLLs are loaded only as 
needed. That is, a Windows program can do on the fly 
what linkers do statically to conventional programs. 
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Another plus of a DLL is that several executing Win- 
dows .EXE programs can use the same DLL. Luckily, 
many of the new Windows programs can call foreign 
DLLs, not just their own. 

So how does a DLL solve the problem? Newer inter- 
face cards for PCs, such as the HP 82335B [EEE-488 
for Windows, come with their own DLL. The 82335B’s 
DLL is a DOS command-library program rewritten in 
DLL format. When the DLL receives an [KEE-488 
command, the DLL provides the detailed, arcane in- 
structions for the procedure the interface card executes. 

Normally, a test engineer would use the interface 
card’s DLLs in conjunction with his own custom Win- 
dows programs. But an Excel macro can also invoke 
a DLL’s function; in Word for Windows, Word Basic 
can call external DLLs. Thus, the test engineer can 
simply write Excel macros or Word Basic programs 
to acquire data. 


The benefits 


Why should you learn a new programming language 
for Excel macros or Word Basic when you are already 
comfortable with a programming language? The an- 
swer is, “It depends.” 

Fig 2 presents a breakdown of a standard instru- 
ment-control program. This particular breakdown is 
representative of most instrument-control programs. 
Note that an average program requires you to spend 
one-third of your programming time on code that ana- 
lyzes the data, performs graphics routines, manages 
the data, and presents the data. Note that this fraction 
does not include time spent formatting the results for 
a formal report. 

By pulling the data directly into a spreadsheet, word 
processor, database, or some other program, you save 
a great deal of the one-third time figure for managing, 
analyzing, and presenting the data. The main argument 
is that standard programs perform various tasks, such 
as data analysis or graphics, very well. And why dupli- 
cate these abilities in your own program when they 
are already available? 

If you don’t require high-speed communications 
(>200-kbyte/sec transfers) and need to deliver the re- 
sults in a presentable document, or, if you'll be per- 
forming simple, repetitive data-acquisition tasks, then 
instrument control from Windows programs is a good 
alternative to writing a custom program. 

Testing high-reliability components and subassem- 
blies provides an example on which to test this method. 
Suppose that the tests require you to characterize, for 
your records or your customers, the parts and then 
prepare a final data sheet for each serial-numbered 
component. 

The data is first collected and analyzed by hand and 
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Fig 2—This breakdown of a standard instrument-control program 
is representative of most such programs. Notice that an average 
program requires you to spend one-third of the your programming 
time on code that analyzes the data, performs graphics routines, 
manages the data, and presents the data. 


then submitted in a typewritten data sheet. Now, a 
macro running in Excel can acquire the data directly 
from the device into a spreadsheet, analyze it, and 
then direct it to a preformatted data sheet for printing 
in Word for Windows. This example includes collecting 
a number of readings from a thermistor, calculating 
various statistics for the readings, and finally creating 
a bar chart showing the data. The bar chart and statis- 
tics then go into a preformatted data sheet in Word 
for Windows using the DDE protocol. 

The examples use Windows 3.1, Excel 3.0, Word for 
Windows 2.0, and the HP 82335B IEEE-488 for Win- 
dows interface card. The interface card controls an 
IEEE-488-compatible digital voltmeter (DVM). 

The code for the actual DLL declarations and com- 
munications with the IEEE-488 device in Listing 1 is 
pretty straightforward. The shaded area in the spread- 
sheet listing is all that’s necessary for communication 
with IEEE-488 devices. 

When accessing a foreign DLL from Excel, on the 
other hand, you must first register the DLL with the 
macro. The REGISTER command accomplishes this 
operation. The specific command sequence is 


= REGISTER({name of the DLL],[name of the 
procedure in the DLL],[the data type]). 


Thus, in the first REGISTER statement, the name of 
the external DLL is “HPIB.DLL.” 

Because DLLs usually contain many different proce- 
dures, you must REGISTER each procedure you will 
be using in the DLL. The name of the first procedure 
in the first REGISTER statement is “HpibOpen.” The 
specifics of the available procedures in any DLL you 
are using should be in the interface card’s manual. 
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In addition, you will also find definitions of the inter- 
face card’s data types in its manual. Once you have 
the card’s data types, you will need to convert them 
to something Excel understands. Appendix A in the 
Microsoft Excel Function Reference explains the vari- 
ous data types Excel understands. The DEFINE. NAME 
command immediately below each REGISTER state- 
ment creates a name for each procedure. Later on, 
this name makes using the CALL statements easier. 

The shaded area in the “B” column of Listing 1 
performs the actual communication with the IEEE-488 
devices. The command statement in line B9 executes 
the HpibOpen procedure from the interface card’s DLL 
and places the so-called “handle” returned in cell C10. 
“Handle” is a Windows term that refers to the offset 
into a table in memory. If you have some object’s han- 
dle, you can always find the actual address of that 
object at any point in time. Windows needs this indirect 
memory-allocation scheme because it moves chunks of 
memory around while multitasking. This handle will 
figure in the rest of the procedures. The statement in 
line B10 simply converts the handle in C10 into a nu- 
meric value and places it in cell C11. 

The command statement in line Bll resets the 
IKEE-488 bus. The command in line B12 sends the 
string found in cell C18 to the IEEE-488 device. In 
this case, the string changes the measurement mode 
to measure ohms. 


Listing 1—Excel macro 


=DISPLAY(FALSE) 

=ECHO(TRUE) 

=INPUT(“Enter the rated value of the part:",1) 
=INPUT(“Enter the tolerence:",1) 



































__ |=AVERAGE(01: 
=MEDIAN(D1:D100) 
=MAX(D1:D100) 
=MIN(D1:0100) 
=SELECT(D1:OFFSET(D1,B8,0)) 
|=NEW(2) 
=GALLERY.COLUMN(2,FALSE) 
=COPY.PICTURE(1,1) 
=EXEC("C:\WINWORD\WINWORD.EXE C:\WINWORDITEST| 
|=INITIATEC'WINWORD","C:\WINWORD\TEST3.D0C") 
=POKE(B27,"VALUE",B3) 
=POKE(B27,"TOL",B4) 
=POKE(B27,"HIGH",B6) 
=POKE(B27,"LOW",B5) 
=POKE(B27,"MAX",B20) 
=POKE(B27,"MIN",B21) 
=POKE(B27,"AVG",B18) 
=POKE(B27,"MED",B19) 
=TERMINATE(B27) 


=SEND.KEYS("%ommacro3{ENTER}", TRUE) 
=DISPLAY(TRUE,) 


=RETURN() 




























































































The macro now sets up a For/Next loop beginning 
in line B13. Line B13 sets up a loop counter named 
“COUNT” with an initial value of 0 and a maximum 
reference using the value returned in cell B8. Lastly, 
the statement sets a loop increment of one. In line 
B14, the CALL command accepts the reading from the 
DVM and places the reading in cell C14. 

To format the reading properly, the SET. VALUE 
command that begins line B14 changes the string in 
C14 to a value. Then, the command line in B15 shifts 
the data into column D, one datum at a time, while 
converting the data to numbers. 

After taking all of the data, the macro uses the 
HpibClose command in line B17 to free the interface 
card for possible use by another program. 

Now that all the data has been funneled into the 
spreadsheet, the macro runs the statistics routines, 
creates the graph, and activates Word for Windows 
beginning in line B26. The macro loads a Word for 
Windows, preformatted data sheet and inserts the data 
into various sections of the data sheet using POKE 
commands. | 

The command in line B37 of the Excel macro acti- 
vates another macro in Word for Windows called 
“macro3.” This Word for Windows macro centers the 
chart and prints out the final data sheet. Check Listing 
2 for macro3’s code. EDN) 
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Low Parts Count DC/DC Converter Circuit 
With 3.38V and 5V Outputs — Design Note 69 


Ron Vinsant 


This Design Note describes a simple low cost dual output 
Step-down converter circuit based on the LT1076 five 
terminal switching regulator. 


Performance 


Input voltages can range from 8V to 30V. The load range 
on the 5V is 0.05A to 0.5A while the 3.3V load range is 0.1A 
to 1A. The circuit is self-protecting under no load condi- 
tions; it will “burp” in the same fashion as many off-line 
flyback power supplies. 


Output voltage regulation is excellent. Over allload and line 
conditions, including cross regulation, the 3.3V output 
varies from 3.25V to 3.27V. The 5V output varies from 
4°81V to 5.19V under the same conditions. 


In a typical application of 0.5A on the 3.3V and 0.25A on 
the SV, efficiency is typically 76%. With an input voltage of 
30V and full load, the efficiency drops to 66%. In normal 
operating regions efficiency is always better than 70%. 


The 5V ripple is less than 75mV and the 3.3V ripple less 
than 50mV over all line and load conditions. 


This design can help save both parts and cost by the 
elimination of a second regulator. Only a few additional 


Performance Table 


Vin Vout, OUTPUT 1 (5V) 


Vout, OUTPUT 2 (3.3V) 


@ Ipy7 = 0.4A @ Ioyt = 1A 
8V 4.81 3.26 
30V 9.07 3.26 
@ Ipyr = 0.05A @ Ipyt = 1A 
8V 5.14 3.25 
30V 9.19 3.29 
@ Igyt = 0.4A @ Igy7 = 0.1A 
8V 4.81 3.26 
30V 9.02 S2f 
@ Ipy7 = 0.05A @ Ipyt = 0.1A 
ry =8V 5.07 3.26 
30V 5.11 3.26 
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parts are required to make the second output. They are: 
two resistors, a Schottky diode, a small ceramic capacitor 
and a filter electrolytic; only 5 additional components! The 
normal single winding inductor has one small winding 
added to create the additional output. 


The circuit has been built in our lab and has only been 
evaluated for room temperature performance. No stability 
analysis has been done. 


Inductor 


The inductor is based on a EP-13 ferrite core which is 
available from a number of vendors. In our breadboard we 
used a Ferroxcube core in 3C81 material gapped to 6 mils 
(center gap). The 3.3V winding is 22 turns of #25 AWG while 
the SV winding is 13 turns of #28 AWG. Any magnetics 
vendor should be able to wind this device. The inductor has 
only a 14°C temperature rise. Coiltronics at (305) 781-8900, 
or Hurricane Labs at (801) 635-2003 can supply this induc- 
tor off the shelf. 


Capacitors 


Ripple currentin the outputcapacitors C2. and C3is 250mAr\s 
total with the input voltage at 30V and maximum load on the 
two outputs. 


The input capacitor (C1), which undergoes higher stress, has 
a ripple current of 830mA maximum at 14V input and maxi- 
mum load. 


The input and output capacitors have been chosen primarily 
for ESR, not for voltage. The 50V rating of the capacitors is 
not due to stress from the circuit but from the fact that the 
lowest ESR for a particular can size occurs at 50V, in this 
series of capacitors, from this specific manufacturer. 


The capacitors in the frequency compensation network 
Should be at least X7R ceramic, never Z5U, and if broad 
temperature operation is expected, polyester or polycarbon- 
ate film caps should be used. 


Circle No. 53 
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Layout Heat Sinking 


In order to achieve proper performance it is important to lay Any heat sink of 30°C/W or lower will keep the LT1076 at an 


outthe circuitas showninFigure1.Useasinglepointground acceptable temperature up to a 70°C ambient. See the a, 


at the output of the converter as shown. The term “short” T1076 data sheet for further information. 
indicates thatthe trace should be as shortas possible between 
the two points shown. These traces should have a minimum 
width of 0.2" in 2 oz. copper for a length of less than 1.5’. 
Traces longer than this should be avoided on heavier lines of 
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Figure 1. 3.3V to 5V Dual Output DC/DC Converter 


For literature on our DC/DC Converters, 

| call (800) 637-5545. For applications help, 
call (408) 432-1900, Ext. 456 

SS eee ee eee ee 


ee 





Linear Technology Corporation LT/GP 0493 190K 
1630 McCarthy Bivd., Milpitas, CA 95035-7487 LY Unive 
(408) 432-1900 © FAX: (408) 434-0507 © TELEX: 499-3977 © LINEAR TECHNOLOGY CORPORATION fee 





EDN-DESIGN IDEAS 





EDITED BY CHARLES H SMALL & ANNE WATSON SWAGER 


JFET improves peak detector’s accuracy 


Mika Maaspuro, Jouko Kurki, Christer Holmlund, Kimmo Ahola, VTT Technical Research Centre of Finland, Espoo, Finland 


The conventional diode-based peak detector 
just does not have enough accuracy for today’s 

Wie \2-bit, or greater, D/A converters. In Fig 1, 
the peak-detector circuit, JFET Q,, acting as a voltage- 
controlled resistor, replaces the usual diode. The circuit 
controls Q,, so that the voltage at the noninverting 
input of op amp IC, follows the rising edge of an input 
pulse. When the peak value of the input pulse passes, 
the circuit drives the gate voltage of Q, to negative 
saturation, locking the circuit’s output at the input’s 
peak voltage. 

Q,’s gate bias must be at the JFET’s pinch-off volt- 
age when no input is present. Because the pinch-off 
voltage varies among individual JFETs, you must use 
R, to trim the circuit. Diode D, keeps the output of 
op amp IC,, in the middle of its output range. Other- 
wise, IC,, would be at its negative saturation voltage. 
D, is essential for maximizing the speed of the peak 
detector. 

If your input pulse has sharp edges, damped oscilla- 
tions may occur at these edges but should pose no 
problems. For semigaussian pulse shapes, the circuit’s 
output is always stable after seeing a maximum input. 
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You should optimize the values of capacitor C, and 
resistor R, to suit your input pulses’ shapes. 

The lag that op amp IC,, introduces when driving 
its output to saturation can cause a small output er- 
ror—especially for large input-pulse amplitudes. You 
can reduce this error slightly by decreasing the value 
of R,. 

The best choice for Q, is a fast RF FET such as the 
2N4416. C, should be a polypropylene capacitor, such 
as the EVOX PMR series. The file DI1128Z.ZIP, 
posted on the EDN Reader’s BBS, contains a longer 
writeup and test data. EDN BBS /DI_SIG #1228 
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Fig 1—This high-accuracy peak detector’s JFET outperforms the usual peak detector’s diode. 
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Absolute-position sensor exhibits 1% linearity 


David Barker, Teletrac, Goleta, CA 


By aligning the sensitive axis of an analog Hall-effect 
device perpendicular to the axis of a magnet, you can 
obtain a highly linear position sensor. The technique 
works best with magnets having at least a 4:1 length 
to pole-face diameter ratio. Between their poles, such 
magnets’ flux lines exit the magnet nearly normal to 
the magnets’ axes. Long, thin magnets will evince 
monotonic outputs, but their signals will become non- 
linear in their midsection because of reluctance and 
saturation effects in the magnetic material. 

Mount the Hall-effect sensor as close as possible to 
the surface of the magnet. With runout minimized, the 
sensor’s output will be linear to 1% as it moves over 
the length of the magnet. 

Applying this concept to a magnetic rotor yields a 
simple sine/cosine resolver that requires no ac excita- 
tion and provides constant-amplitude signals down to 
zero velocity. EDN BBS /DI_SIG #1229 EDN 


To Vote For This Design, Circle No. 394 





LINEAR REGION 
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Fig 1—Mounting a Hall-effect sensor perpendicular to a magnet’s 
axis yields a 1%-linear position sensor. 





Algorithm exchanges elements 


Kamran Husain, Mentor Programming Services Inc, Sugarland, TX 


A program can exchange two elements without using 
a temporary variable using this algorithm 


where “!” and “r” are the two elements being swapped. 


The algorithm will work for all bit sizes as long as the 
two items are both the same size. 

You might want to use this technique not only be- 
cause a processor’s XOR instruction is usually faster 
than its MOVE instructions, but also because the algo- 
rithm saves stack space. Saving stack space is particu- 
larly advantageous in scientific-calculator programs. 
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Listing 1—Swap-algorithm example in C 


#define EXCH(1,r) 
#include "stdio.h" 
int main(int argc, char *argv[]); 


cae Se AE) te) A= Cle Lay = AP) e 


int main(int argc, char *argv[]}) 


int iA = Oxfeed; int iB = Oxcafe; 
long dA = Oxdead; int dB = Oxbeef; 


printf("\n...Using integers "); 
printf("\n Before exchange, A = %x, B = %x", iA, iB); © 
EXCH(iA, iB) 


printf("\n After exchange, A = %x, B = %x", iA, iB); 


printf("\n...Using long integers "); 

printf("\n Before exchange, A = %x, B = %x", dA, dB); 
EXCH (GA, dB) 

printf("\n After exchange, A = %x, B = %x\n", dA, dB); 





Listing 1 provides an example of the algorithm in C. 
EDN BBS /DI_SIG #1231 EDN 
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PDT switches with built-in driver 
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Sensor adapts to changing light levels 


Clive Bolton, Bolton Engineering Inc, Melrose, MA 


The circuit in Fig 1 dynamically adjusts itself, changing 
long-term conditions while monitoring the transpar- 
ency of a medium. The circuit has two servo loops: one 
having a long time constant that maintains a steady 
level of light excitation through the monitored medium, 
and another having a short time constant that sets the 
threshold for detecting sudden changes in the medium’s 
transparency. 

The light-intensity servo loop drives LED D,, keep- 
ing phototransistor Q,’s illumination constant over the 
long term. In operation, transconductance amplifier 
IC;c converts the current output of phototransistor 
Q,. to a voltage proportional to the light passing 
through the medium. Integrator IC,, compares the 
light-level output against a fixed threshold set by R, 
and R,. Voltage-to-current converter IC,, and buffer 
Q, drive the LED D,. IC,4, Rs, Ry, and C, set this 
loop’s time constant at ~66 sec. 


7 Q; 
2N2907 
= 


Cip 
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Threshold comparator IC,p reacts to sudden changes 
in light intensity. R,; and C, have a time constant of 
0.1 see, filtering the incoming signal presented to IC,p’s 
inverting input to prevent minor variations from caus- 
ing a false alarm. Rg and C3, having a time constant 
of 10 sec, set the threshold at IC,p’s noninverting input 
for detecting relatively sudden changes. 

Resistors R,; and Rx reduce IC,p’s threshold to ensure 
that the output will be inactive when the system is in 
steady state. Ry, D., and Ds reduce the dark-to-light 
time constant of the threshold comparator to reduce 
the recovery time at the start of a cycle. 
EDN BBS /DI_SIG #1230 EDN 
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Fig 1—This circuit monitors a semitransparent medium, such as wastewater, placed between LED D, and phototransistor Q,. The circuit 
adjusts to long-term changes in the medium, signaling only sudden changes. 
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FIFO tides over servo controller 


Wes S Nakamura, Institute for Astronomy, Honolulu, HI 


The circuit in Fig 1 lets servo systems survive 
intense bursts of incremental-encoder feedback 
ee sionals without losing count. This situation is 
especially prevalent in servo systems having high 
speed, high positional resolution, and high friction and 
“stiction.” 

The circuit’s quadrature decoder accepts the en- 
coder’s (not shown) output at rates faster than a ser- 
vocontroller (also not shown) can process. The circuit 
temporarily stores inputs in a FIFO memory, clocking 
them out to a servocontroller at a rate the servocontrol- 
ler can accept. So, for example, an HCTL-1100 ser- 
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vocontroller, which normally cannot accept encoder 
pulse widths less than 1.6 psec, can ride through mo- 
mentary bursts having 375-nsec pulse widths. 

Four state machines (Fig 2), burned into two PAL 
devices, control the circuit. An HCTL-2020 quadrature 
decoder, IC;, clocked at 8 MHz accepts quadrature- 
signal pulse widths as narrow as 875 nsec from 
CHA_IN and CHB_IN. For every encoder count re- 
ceived, IC; outputs a clock pulse, CNT_CLK and up/ 
down direction bit, UP_DOWN, at pins 16 and 5. The 
clock pulse, CNT_CLK, then sets flip-flop IC,’s ready 
signal, RDY. The clock pulse also latches the 


IC7 rhe 
cY7C402 | 3h 





Fig 1—If a servo system’s feedback pulses come in faster than the servo controller can handle them, this circuit temporarily stores the 
signals in a FlFO-memory IC, clocking them out later at the proper rate. Two PAL devices hold four state machines that control the 


circuit (Fig 2). 
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UP_DOWN direction-count signal into flip-flop IC,. 
This latched signal, DATA_IN, is an input for a Cy- 
press CY7C402 FIFO, IC. 

State machine 1 in PALI6R6, IC,, detects the new 
increment by polling the RDY signal. State Machine 
1 then loads the logic value of DATA_IN into the 
FIFO, finally clearing the RDY output of IC; for the 
next decoder count. 

When FIFO IC, has the up/down count loaded, 
OUT_RDY signal IC,, pin 16 becomes asserted, indi- 
cating the new count is available at the FIFO’s output. 
State machine 3, which resides in a PALI6R4, IC,, 
unloads the FIFO and, depending on whether the count 
indicates up or down, increments or decrements State 
machine 4—also in IC;. State machine 4 outputs the 
appropriate quadrature signals from pins 15 and 14 of 
ICs. After buffering, these new quadrature outputs 
go the servo controller as CHA_OUT and CHB_OUT. 

State machine 2—a simple frequency divider—in IC, 


(a) STATE MACHINE 1 


DOWN * UP 


(b) STATE MACHINE 2 (COUNTER) 





clocks both state machines 3 and 4. They are, in this 
case, running slower than state machines 1 and 2 by 
a factor of 4. Thus the output is guaranteed to have 
pulse widths at least 2-msec wide. In effect, the outputs 
CHA_OUT and CHB_OUT simply follow the incre- 
ment or decrement activity of CHA_IN and CHB_IN. 
When the pulse widths of CHA_IN and CHB_IN are 
narrower than 2 psec, CHA_OUT and CHB_OUT ef- 
fectively stretch the pulse widths to 2 wsec. The FIFO 
stores any ensuing backlog of encoder counts until 
dumping them out to the servocontroller becomes pos- 
sible. 

The EDN Reader’s BBS contains CUPL listings and 
documentation for the two PAL devices in Fig 1. From 
the Main System Menu, enter ss/di_sig, then rk#1200. 
EDN BBS /DI_SIG #1200 EDN) 
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(c) STATE MACHINE 3 


DOWN * UP 


(d) STATE MACHINE 4 DOWN * UP 


Fig 2—These four state machines control the circuit in Fig 1. State machine 1 (a) shifts data into the FIFO. State machine 2 (b) is a 
simple frequency divider. State machine 3 (c) shifts signals out of the FIFO by clocking state machine 4 (d) up or down. 
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Scratch Resistant Lenses 
EMI/RFI Shielding 

Water Repellent Speaker Felts 
2 Gaskets 


Parts from prototype through production * Rolls or individual pieces 
With or without adhesive « JIT delivery worldwide * Quality parts on time 


the hirol company 


1170 West McNab Road « Fort Lauderdale, Florida 33309 U.S.A. 
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0202 632274 or 632275 
0202 623338 Day Fax (65) 2813388 
0202 600674 Night Fax (65) 2813308 Fax 
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Software Shorts 


PLD snags highest number 
Robert Micheletti, Printrak International Inc 
Anaheim, CA 


The suite of files in EDN BBS /DI_SIG #1232 contains 
a circuit diagram and programming information for a 
22V10-based, 8-bit magnitude comparator. Combined 
with a latch, the PLD retains the highest value it sees 
in a data stream. 

To Vote For This Design, Circle No. 397 


Spice simulates sawtooth generator 


Charles Hymowitz, Intusoft 
San Pedro, CA 


The generator in the parametrized Spice listing in 
EDN BBS /DI_SIG #1234 develops a sawtooth wave- 
form. 

To Vote For This Design, Circle No. 398 


Single EPLD provides 
parallel to biphase encoding 


William Grill, Riverhead Systems 
Littleton, CO 


The EPLD files in EDN BBS /DI_SIG #1235 program 
an Intel 85C22V10-15 as a versatile parallel to a 
biphase encoder. The encoder selectively offers 8, M, 


or L encoding formats. 
To Vote For This Design, Circle No. 399 


These Software Shorts listings are too long to repro- 
duce here. You can obtain the listings from the Design 
Idea Special Interest Group on EDN’s bulletin-board 
system (BBS): (617) 558-4241, 300/1200/2400 8,N,1. 
From the Main System Menu, enter ss/DI_SIG, then 
rkdinnnnz, where Dinnnnz is the file referenced 
above. 


How to use our bulletin board 


; rG ) 
4 wv 


This icon identifies those Design Ideas that 
have computer-readable material posted on 
= EDN’s bulletin-board system (BBS). Call our 
free BBS at (617) 558-4241 (800/1200/2400 8,N,1). Not 
every Design Idea has downloadable material, but each 
one does have a BBS number printed at the end of it. 
If you'd like to comment on any Design Idea, include 
the number in the subject field of your message. 





Read-channel chip set. The PCA3650 
2-chip set for hard-disk drives accom- 
modates zone bit recording (ZBR). It 
has AGC, a programmable filter, a 
pulse detector, and a quad peak-servo 
detector. The PCA3660 has a data sepa- 
rator, a frequency synthesizer, pro- 
gramming DACs for ZBR, and encoding 
and decoding 1.7 code. Both devices 
come in 44-pin plastic quad flatpacks. 
$15 (1000). GEC Plessey Semiconduc- 
tors, 1500 Green Hills Rd, Scotts Val- 
ley, CA 95067. Phone (408) 439-6038. 
Circle No. 501 


Read-channel ICs. The CL-SH3300 
and CL-SH4400 are synchronous read- 
channel ICs. The CL-SH3300 requires 
only two decoupling and two bypass ca- 
pacitors. The chip handles digital data 
rates of 48 Mbps to and from the head 
assembly. The CL-SH4400 is the digital 
portion of a 2-chip read/write channel 
that provides data transfer rates as high 
as 64 Mbps. CL-SH38300, $25; CL- 
SH4400, $27 (1000). Cirrus Logic Inc, 
3100 W Warren Ave, Fremont, CA 
94538. Phone (510) 623-8300. FAX (510) 
226-2240. Circle No. 502 
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Laser-printer dot controller. The 
AD9560 PWM IC controls the dot duty 
cycle and pulse position in laser print- 
ers. It provides 256 levels of gray scale. 
To obtain high-resolution gray scale, 
the chip’s PWM device sets the pulse 
driving the laser diode from 0 to 100% 
in 256 steps. You can also set the pulse 
position to the beginning, middle, or 


<B> Formerly Sprague Semicor 


end of the dot clock period. $15 (1000). 
Analog Devices Inc, 7910 Triad Center 
Dr, Greensboro, NC 27409. Phone (919) 
668-9511. FAX (919) 668-0101. 

Circle No. 503 


Mixed-voltage ISA bus controller. 
The WD8110 interfaces with the 486SX/ 
DX family of w»Ps. The mixed-voltage 
IC handles clock speeds of 50 MHz at 
dV and 33 MHz at 3.3V. Power-manage- 
ment features include a system-activity 
monitor, peripheral power control, 
CPU sleep and power-down, and sus- 
pend. The Immunizer virus-protection 
feature uses the System Management 
Interrupt and a proprietary antivirus 
circuit to protect all areas of the hard 
disk. $30 (1000). Western Digital Corp, 
8105 Irvine Center Dr, Irvine, CA 
92718. Phone (714) 932-6000. 

Circle No. 504 


Bus-interface register. The MC74F823 
9-bit bus-interface register is a member 
of the company’s Fast Schottky TTL 
logic family. The buffered register has 
noninverting outputs, which interface 
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of Samsung LCDs 


Fish do not only swim in water. They can also do it in 
the Samsung LCD world. Outstanding resolution and a 
rich variety of graphic types offer you full satisfaction. 
Vivid images appear at any viewing angle, and you are 
free to control the size — from small character modules 
to giant graphic modules. Couple this with Samsung’ 
quick delivery for even more satisfaction. Check it out. 


Samsung s LCD's will For Graphic Display Modules 


make your products 
ws 
(WxH) Wwxt) 


look better than ever. 
6403480 


enn 

640x200 [U 

480 x 128 | U 
231 3x66. 

















x240 
240 x 64 

[UG-24B.04 | 
128 x64 


* The above spec. may be changed by Rev No. 





&§ SAMSUNG 


Electronics 


Head Office 12th Fl., Daekyung Bldg., 120, 2-Ka Taepyung-Ro, Chung-Ku, Seoul 100-102 Korea Tel: (2) 727-3351/3 
Fax: (2) 756-9111 Samtron Display Inc. (SDI) 14251, East Firestone Bivd., Suite 101 LA Mirada CA 90638 USA 

Tel: (310) 802-8425 Fax: (310) 802-8820 Samtron Frankfurt Office Tel: 06196-483829/3 Fax: 06196-483321 

Tokyo Office Tel: (813) 3258-8550 Fax: (813) 3258-8534 Hong Kong Office Tel: (852) 862-6053 Fax: (852) 866-1242 
London Office Tel: (4481) 862-931 1/2 Fax: (4481) 862-0096/7 Singapore Office Tel: (65) 534-5301 Fax: (65) 534-3429 


CIRCLE NO. 105 
EDN April 15, 1993 





EDN-NEW PRODUCTS 


Integrated Circuits 





with buses having parity. The register 
consists of nine D-type, edge-triggered 
flip-flops having 3-state outputs. Buft- 
ered-clock and output-enable lines are 
common to all flip-flops. The chip also 
has an asynchronous clear line. $2.07 
(100). Delivery, seven to nine weeks 
ARO. Motorola Inc, MD M544, 2200 
W Broadway, Mesa, AZ 85202. Phone 
(602) 962-2085. FAX (602) 898-5020. 
Circle No. 505 





4-Mbit SRAM. The EDI8C32128C 
static RAM contains four 128k x 8-bit 
dice in a multidie-in-cavity ceramic 
pin-grid-array. The package fits 4 Mbits 
of memory into 1.3 in.? of board 
space. Available access speeds are 25, 
35, 45, and 55 nsec. The module has 
separate chip enable and write enable 
controls for each 128k x 8-bit section, 
which allows access asa X8, X16, X24, 
or X32-bit-wide device. The 25-nsec 
version, $725; 55-nsec version, $580 
(100). Delivery, 12 weeks ARO. Elec- 
tronic Designs Inc, 1 Research Dr, 
Westborough, MA 01581. Phone (508) 
366-5151. FAX (508) 836-4850. 

Circle No. 506 


PLL frequency synthesizer IC. The 
HD155001T contains a 1.1-GHz pre- 
scaler and operates from 2.7 to 5V. The 
dual modulus pulse-swallowing synthe- 
sizer has a selectable 64/65 or 128/129 
divide ratio and a lock detector. De- 
signed for analog cellular phones, the 
system’s nC places the chip in a power- 
savings mode during standby. The 
power-savings mode turns off the pre- 
scaler, disables the clock, and places the 
chip’s charge pump in a high-impedance 
state. $5.15 (1000). Hitachi America 
Ltd, Semiconductor & IC Div, 2000 Si- 
erra Point Pkwy, MS-080, Brisbane, 
CA 94005. Phone (800) 285-1601, ext 06; 
(415) 589-8300. FAX (415) 583-4207. 
Circle No. 507 
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The Standard Worldwide —_ elneted by bicaaruls of 
scientists and engineers for data analysis and graphics. 


If you collect data, reduce it, analyze it, transform it, edit it, and DADiSP is currently in use in engineering, laboratory data 
plot it, then DADiSP will increase your productivity. DADiSP’s collection, matrix processing, manufacturing, science, signal 
point-and-click menus make the complete process, frominputto | processing, chemical and mechanical applications in automo- 
output, easier than you ever thought possible. tive, aerospace, defense, medical, and other industries. 


Choose from hundreds of powerful functions for data reduction CALL 1-800-777-5157 
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Tax Benefits To 200% OF Cost. 


Clear Out Excess Inventory! 


« What do over a thousand companies like 

* LePage, Verbatim and General Signal 
know about donating excess materials 
and equipment? 


. Your donations could qualify as a 
¢ tax benefit up to 200% of cost. 


« Who could possibly need my surplus 
* parts, assemblies, complete products, 
office supplies and used equipment? 


» Schools, colleges and social service nonprofits 
* come to our warehouses and take what they need. 


« When can my company 
¢ get the tax benefit? 


« When you ship to one of our six warehouses. So why wait till year end to think 
¢ about your bottom line? Call, write or fax. 


Company/College 


Gift-In-Kind Clearing House 


P.O. Box 850 Davidson, NC 28036 704/892-7228 Fax 704/892-3825 
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Why it takes legwork to 
flatten your stomach. 


The exclusive 
NordicTrack® 
/ total-body 
aerobic exerciser 
is the most 
effective way to 
flatten your stomach. 
The total-body motion 
involves all major body 
muscles. Which means you 
burn more body fat in less time 
than with other in-home 
exercise machines. And while 
you're at it, you're toning and 
defining those muscle groups 
_ mm : as well. So you feel as 
good as you look. 


30-day 
in-home trial 


FREE Video and Brochure 


' Cait 1-800-328-5888 ips 
or write: NordicTrack, Dept. 144D3 
: 104 Peavey Road, Chaska, MN 55318 


i Q) Please send me a free brochure OAlso a free VHS videotape 























You can’t reduce stomach fat 
by exercising abdominal 
muscles alone. 

Research has shown that 
exercises that work only the | 
abdominal region are not a 
effective. They simply 

don’t involve enough muscle 
mass to burn the calories 
necessary to trim fat. Instead 
of flattening, they merely 
strengthen underlying muscles, 
providing no reduction in 
girth, fatfolds, or total 
body fat percentage. 


Free information. 
Call or write us 
today. We'll send you a 
free brochure and video that 
describe how NordicTrack can flatten 
your stomach and make you look and 
feel your best. 


Models priced from $2999 


Nordicfra ck 


A CML Company i Name 
The World’s Best Aerobic Exerciser® | street 

City State 
©1993 NordicTrack, Inc., A CML Company ¢ All rights reserved. | Zip Phone ( ) 
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IEEE-488.2 controller chip. The 
NAT4882 controller chip for the IEEE- 
488.2 bus is register compatible with 
NEC’s »PD7210 and TI’s TMS9914A 
microcontroller chips. It controls and 
monitors all of the bus handshake lines 
and has a timer, which can set bus time- 
out values. The chip runs at a clock rate 
of 20 MHz and does not transmit data 
or commands when there is no listener. 
It also performs service requests. $25. 
National Instruments, 6504 Bridge 
Point Pkwy, Austin, TX 78730. Phone 
in US and Canada, (800) 433-3488; (512) 
794-0100. FAX (512) 794-8411. 

Circle No. 508 


CMOS-8L 
UCMOS-SLUX 


3.3V gate arrays. The CMOS-8L is a 
3.3V gate-array family fabricated in a 
0.5-~m process. The family offers gate 
densities ranging from 11,000 to 627,000 
gates and a gate delay of 131 psec for 
a 2-input NAND gate driving one load. 
The current implementation can handle 
interface data rates as fast as 75 MHz. | 
Average power dissipation per gate is 
1.25 pW/MHz. A proprietary 5V inter- 
face allows the chip to communicate 
with 5V devices without damage to the 
chip. $6 to $50. NEC Electronics Inc, 
Box 7241, Mountain View, CA 94039. 
Phone (415) 965-6000. FAX (415) 965- 
6130. Circle No. 509 


32-bit RISC pP. The V,3800 is a de- 
rivative of the Mips VR3000 RISC (re- 
duced-instruction-set-computer) pP. 
The chip is designed for embedded- 
control applications and delivers 30 
VAX MIPS when operating at 25 MHz. 
The 0.8-~m CMOS chip operates from 
5V and consumes 2W when operating 
at 25 MHz. The chip comes in 16-, 20-, 
and 25-MHz versions and integrates the 
CPU core, a 4-kbyte instruction cache,a 
1-kbyte data cache, a bus interface, and 
a PLL clock generator. 25-MHz version, 
$49 (1000). NEC Electronics Inc, Box 
7241, Mountain View, CA 94039. Phone 
(415) 965-6000. Circle No. 510 





Marit 
Youre The 


Greatest. 


lf you asked Marilyn Monroe’ fan club who they thought was the greatest 
screen actress, guess what they would answer. Fans express loyalty above 
objectivity. 

The same is true in publication readership studies. When a publication sends 
readership questionnaires to its own readers and asks, “Which publication do 
you read regularly ?”—guess what they'll answer! While these studies are not 
wrong or misconducted, they result in an obvious bias. 

If you're interested in a publications readership, the best readership studies 
are conducted across a company’s customer/prospect list or an independent 
industry list. 

The next time you see a publication tooting its horn over a readership win at 
a company like IBM, AT&T, or Sun Microsystems—don't be too impressed. 
With those big-name headlines comes some small print. Take a second to 
notice where the questionnaires were sent If itS a publication's own subscriber 
list then you'll know the study results are nothing more than fan mail. 








A Partnership in Power & Presti 
Worldwide 





» EDN has won 84% of all 
independent readership/ 
reader preference stud- 
ies conducted since 
1978. No other electronic 
engineering magazine or 
newspaper in the US or 
throughout the world has 
won more independent 
readership/reader prefer- 
ence studies than EDN. 
And, EDN is willing to 
pay $1000 to anyone who 
can disprove its claim to 
leadership in readership. 
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ss prea s 3 digital d dictation coma 
Biers save you over $15,000 a year. 
That's a lot of golf balls: Sate 


People can dictate six times as fast your company could easily save over 
as they can write. $15,000 a year. 

Which means a $35,000 a year Call 1-800-64-VOICE. Or send us 
executive who dictates three letters a this ad with your business card for 
day plus a couple of memos and a more information on: 
report a week will save $3,700 in time. [J] Dictation [| Facsimile 
= Since the Lanier VoiceWriter [| Imaging Systems (Copiers) 

Our commitment 800" enables many 


to your complete 
CUSTOMER satisfaction people to dictate, 


1-800-648-6423 FAX (513) 252-9703 


Voice Products Division 


HARRIS LANIER RESPONDS _ Lanier Information Center 
P.O. Box 785 
CN 4/93 Dayton, Ohio 45401 
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Affordable... 
Portable... 


Now there's a faster way to strip coax cable for Trompeter's Tough BNC's! 
BCS: Portable , Hand-held, Powered Coax Cable Stripper 


Easy:  Quick-change cutting heads for 3-level (Tool Crimp) or 2-level (Wrench Crimp) 
, stripping of coax cables (O.D. - .070" to .430") for Trompeter BNC's. 
Precise: Tool steel cutter blades hardened to Rockwell 64 and precision ground for up to 
15,000 strips. Blades independently adjustable for critical applications. 
Portable: Lightweight (< 2.25 Ibs.), portable driver. Ideal for production and field use. 
7.2V Ni-Cad battery (without memory affect) gives up to 250 strips per charge. 
Powerful: Cutter heads rotate at 2,220-2,500 RPM . 
Fast: 2-3 seconds! All cuts made simultaneously. Reduces labor cost. 


Send for New Product Bulletin or a Free Demo of the BCS & Trompeter BNC's 
(800) 982-COAX 


Inside California Call... 


(800) 655-2028 


For pricing and availability contact your Local Trompeter Rep 
or call our New 800# for Sales/Service/Technica! Support 


Quality doesn't cost... 
It pays. 
31186 La Baya Drive e Westlake Village, CA 91362 


\ TROMPETER 


oe ELECTRONICS INC. 





(818) 707-2020 Fax (818) 706-1040 
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Voltage references. The REF 1004- 
1.2 and REF 1004-2.5 are 2-terminal 1.2 
and 2.5V bandgap voltage-reference di- 
odes, respectively. The 1.2V device op- 
erates over a 10-~A to 20-mA current 
range, and the 2.5V device operates 
over a 20-uA to 20-mA current range. 
Active laser trimming provides tight 
voltage tolerances. The devices operate 
over the extended temperature range 
of -40 to +85°C. The chips come in an 
8-pin SOIC. $1.55 (1000). Burr-Brown 
Corp, Box 11400, Tucson, AZ 85734. 
Phone (800) 548-6132; (602) 746-1111. 
FAX (602) 889-1510. Circle No. 511 


Board test driver. The Bt694 pin- 
diode driver is designed for pc-board 
automatic test equipment. The chip fea- 
tures 750 mA of output current and an 
output impedance of less than 10. You 
can adjust the output slew rate from 
0.025-to 1V/nsec. The inputs to the chip 
are differential and compatible with 
ECL, TTL, and CMOS logic families. 
The chip also has a thermal monitoring 
circuit. $49 (100); evaluation module, 
$99. Brooktree Corp, 9950 Barnes 
Canyon Rd, San Diego, CA 92121. 
Phone (619) 535-3510. FAX (619) 452- 
1249. Circle No. 512 


Video RAMDAC. The Bt885 CacheDAC 
has a dedicated video port that lets you 
mix graphics and video data to display 
a full-motion video window in a desktop 
system. The chip can asynchronously 
load video data and a graphics pixel 
stream while maintaining a 135-MHz 
throughput for 1280 x 1024-pixel dis- 
plays. The chip accommodates 32-bit 
graphics and 32-bit pixel ports and is 
compatible with both video-RAM and 
dynamic-RAM video systems. $42.65 
(100). Brooktree Corp, 9950 Barnes 
Canyon Rd, San Diego, CA 92121. 
Phone (619) 452-7580. FAX (619) 452- 
1249. Circle No. 513 


4-bit wCs. Three additions to the com- 
pany’s 75X family of 4-bit CMOS micro- 
controllers operate as low as 2V. The 
wPD75308B series has an LCD control- 
ler and drives 128 segment displays. 
Three versions of the chip have 4-, 6-, 
or 8-kbytes of ROM and 512 4-bits of 
RAM. When operating at 4.19 MHz, 
they have an instruction cycle time of 
0.95 psec. $3.90 to $4.20 (10,000); emu- 
lation system, approximately $7800. 
NEC Electronics Inc, Box 7241, Moun- 
tain View, CA 94039. Phone (415) 965- 
6000. FAX (415) 965-6130. Circle No. 514 


The best capacitors with the best service and 
When You support... that's what Illinois Capacitor is all about. 
IC starts by helping you choose the right 
capacitor to fit your application and budget. 


Need Ser vice, You ll save labor too, with IC's value-added 


services, which include epoxy end sealing, tape 
we at ae and reel/ammo pack, cut leads, and selection 
Tinos Capacitor to special capacitor tolerances. Whatever your 
needs, your order will be filled with 100% burn-in 
tested capacitors to assure dependability and 


Stands Tall. save you QC time. 


Dont settle for just capacitors. Demand the 
industry's best quality capacitors and service. 
Call your local IC distributor or IC. Do it today! 


Ask for FREE 
Capacitor Engineering Guide. 





wa 
&) 


ILLINOIS CAPACITOR, INC. ; 


3757 West Touhy Avenue, Lincolnwood, IL 60645 
(708) 675-1760 ¢ Fax: (708) 673-2850 
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Only National offers 3.6 ns and live 
insertion. Our new BiCMOS ABTC products are 
the fastest bus interface devices for high-end 
| elecom designs. & They’re also the most effi- 
(| cient. By guaranteeing high impedance 
through the entire power-up/power-down 
cycle, ABTC eliminates bus disruption during 
live board insertion. And that increases end- 
system uptime. M For high-speed data transfer 
without the risk of data disruption, ABTC goes 
beyond all other 8-bit bus interface solutions. & 
For a free product sample kit, simply call 
1-800-NAT-SEMI, Ext. 223. 


A National 
Semiconductor 


BEYOND CONVENTIONAL LOGIC 
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EDN-NEW PRODUCTS 


Integrated Circuits 








Shaft encoders. These shaft encoders 
are resistant to EMI, high-tempera- 

ture, and high-moisture environments. — 
The units convert a shaft angle to BCD 
or binary data with an accuracy of +1 
part in 1000. The encoders consist of a 
1.1-in.-diameter transducer and a 
2.6 X 3.1 x 0.6-in. printed-circuit mount- 
ing module. You can set the zero point 
to any angle via an offset adjustment. 
Models are available for 0 to 360°, 0 to 
999 BCD, or 10-bit binary outputs. 
DSM936, $395. Computer Conversions 
Corp, 6 Dunton Ct, East Northport, 
NY 11731. Phone (516) 261-3300. FAX 
(516) 261-3308. Circle No. 515 


Divide-by-four prescalers. The IF D- 
53110 and IF D-53010 divide-by-four fre- 
quency dividers operate as high as 3.5 
and 5.5 GHz, respectively. The silicon 
bipolar MMICs (monolithic microwave 
ICs) come in 4-lead, 100-mil hermetic 
metal ceramic surface-mount packages 
with gold-plated leads. The ECL-com- 
patible dividers have a phase noise of 
-143 dBe/Hz at 1 kHz. IFD-53010, $76; 
IFD-53110, $37.50. Hewlett-Packard 
Co, Box 58059, Santa Clara, CA 95052. 
Phone (800) 227-1817. Circle No. 516 


Radio-data-system demodulator. 
The SAA6579 Radio Data System 
(RDS) demodulator features on-chip an- 
tialiasing, bandpass, and signal-recon- 
struction filters. The chip requires only 
SIX passive components and a crystal 
to recover RDS data from FM radio 
broadcasts. The RDS data provides in- 
formation on network/station names, 
date, time, and traffic conditions. The 
chip provides the data and a clock out- 
put. A Costas loop demodulator uses 
an external 4.332- or 8.664-MHz crystal. 
US$2.20 (OEM qty). Philips Semicon- 
ductors, Box 218, Building BAF-1, 5600 
MD, Eindhoven, The Netherlands. 
Phone +31 40 722091. FAX +31 40 
724825. Circle No. 517 


EDN-NEW PRODUCTS 


Integrated Circuits 





Variable gain-control amplifiers. 
The [VA-14228 and IVA-14208 are sili- 
con bipolar MMIC (monolithic micro- 
wave IC) variable-gain amplifiers. They 
operate as high as 2.5 GHz and can 
transmit digital data at 3.4 Gbps/sec. 
Both input and output levels can be sin- 
gle-ended or differential. Typical gain 
is 24 dB, and the control range is 34 
dB. Gain control response is 10 nsec 
typically. IVA-14208 in plastic SO-8 
package, $9.95; IVA-14228 in hermetic 
metal/ceramic package, $54.50. Hew- 
lett-Packard. Box 58059, Santa Clara, 
CA 95052. Phone (800) 227- 1817. 

Circle No. 518 


4-Mbit DRAMs. The HM51S4900A/AL 
and HM51S4280A/AL 4-Mbit dynamic 
RAMs (DRAMs) have 512k x 9-bit and 
256k x 18-bit parity organizations, re- 
spectively. Versions are available with 
maximum access times of 70, 80, or 100 
nsec. The DRAMs feature a self-refresh 
mode, which reduces power by extend- 
ing the refresh interval from the stan- 
dard 15.6 to 125 wsec. When the RAS 
line remains low for 100 wsec, the 
DRAM automatically initiates the self- 
refresh mode. HM51S4900AJ-8 80-nsec 
version, $28.70 (100). Hitachi America 
Ltd, Semiconductor & IC Div, 2000 Si- 
erra Point Pkwy, MS-080, Brisbane, 
CA 94005. Phone (800) 285-1601, ext 11; 
(415) 589-8300. Circle No. 519 


Battery-charge controllers. The 
MAX712 and MAX713 each contain an 
ADC, analog power-control circuitry, and 
intelligence to fast- and trickle-charge 
NiCd and NiMH batteries. The devices 
charge from 1 to 16 cells connected in 
Series and automatically switch from 
fast- to trickle-charge to prevent over- 
charging. The ICs use voltage-slope, 
temperature, and time-out detection to 
terminate charging. $3.09 (1000). 
Maxim Integrated Products, 120 San 
Gabriel Dr, Sunnyvale, CA 94086. 
Phone (408) 737-7600. Circle No. 520 


14-bit multiplexer. The MX-826/883 
14-bit analog multiplexer meets the 
MIL-STD-833 standard. It features a 
switching and settling time of 400 nsec 
max at 14-bit accuracy. Settling times 
to 12- and 10-bit accuracies are 225 nsec 
and 150 nsec max, respectively. The 8- 
channel device dissipates 575W max and 
comes in a 24-pin double DIP. $174. 
Datel Inc, 11 Cabot Blvd, Mansfield, 
MA 02048. Phone (508) 339-3000. FAX 
(508) 339-6356. Circle No. 521 
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Only National offers 3.6 ns and extended AC 
specs. Our new BiCMOS ABTC products are 
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the fastest bus interface devices for high-end y 
computing designs. HM They’re also the easiest vs 
to use. Propagation delay and skew are \ 
guaranteed—for 1 to 8 outputs switching and |=] 
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50 pF to 250 pF loads—so you won’t waste 
any time on complex performance evaluation. 
@ For high-speed data transfer without the 


high anxiety of a complicated design process, \ 
ABTC goes beyond all other 8-bit bus interface i 
solutions. @ For a free product sample kit, y, 
call 1-800-NAT-SEMI, Ext. 223. yi 
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Contactless-memory-card inter- 
face. The CC155 VMEbus module reads 
and writes contactless memory cards. 
Inductive coupling between read/write 
circuits and an inserted card serves as 
the data-transmission medium. An 8051 
processor in the module controls the 
transmissions. The module is available 
in 3HU and 6HU front-panel configura- 
tions. $1125. Compcontrol Inc, 15466 
Los Gatos Blvd, Suite 109-365, Los Ga- 
tos, CA 95032. Phone (408) 356-3817. 
FAX (408) 356-1755. Circle No. 445 


SRAM PCMCIA cards. New static- 
RAM (SRAM) cards with capacities 
from 0.5 to 2 Mbytes comply with the 
PCMCIA (Personal Computer Memory 
Card International Association) 2.0 
standard. All except the 2-Mbyte ver- 
sion are available with an automatically 
recharged auxiliary battery that backs 
up data when the main battery is being 
changed. The cards have 250-nsec read 
times and 150-nsec write times. They 
operate from a 5V supply, drawing 200 
mA of current when accessed and 2 mA 
in standby mode. 1-Mbyte version with 
auxiliary battery, $186 (100). Hitachi 
America Ltd, Semiconductor & IC Div, 
2000 Sierra Point Pkwy, MS-080, Bris- 
bane, CA 94005. Phone (800) 285-1601, 
ext 16; (415) 589-8300. FAX (415) 589- 
4207. Circle No. 446 


Floptical-disk drives. Floptical-disk 
drives for SCSI and parallel ports store 
21 Mbytes of data on special 3’-in. 
floppy disks, which cost about $20 each. 
Two drives are for SCSI ports; one goes 
inside a computer, and the other at- 
taches externally. A third drive at- 
taches to a standard parallel port. 
Speed is roughly 3x that of conven- 
tional floppy-disk drives. $359 to $499. 
Iomega Corp, 1821 W 4000S, Roy, UT 
84067. Phone (800) 777-6179. 

Circle No. 447 
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PC/104 computer. The WCPU/104 
80C88-based PC/104 computer module 
has 256 or 640 kbytes of onboard mem- 
ory, standard BIOS, a speaker port, a 
keyboard port, and a reset connector. 
Signals of the industry-standard PC bus 
are available through the 64-pin PC/104 
connector. $99. Megatel Computer 
Corp, 125 Wendell Ave, Weston, On- 
tario, M9N 3K9 Canada. Phone (416) 
245-2953. FAX (416) 245-6505. 

Circle No. 448 


VME computer board. The XPX em- 
bedded PC is compatible with both the 
VMEbus and the PC/AT. An expansion 
architecture allows use of plug-on pP 
modules that can include the 80386DX, 
80486DX, or 80486DX2 running at 
speeds from 20 to 66 MHz. The board 
is available with either 4 or 16 Mbytes 
of dynamic RAM. $2663 (100). Logical 
Design Group Inc, 6301 Chapel Hill 
Rd, Raleigh, NC 27607. Phone (919) 
851-1101. FAX (919) 851-2844. 

Circle No. 449 


VME X-Server. Vgs, an X-Server on 
a 6U VME board, performs fast graph- 
ics operations with an LSI Logic 33020 
processor and a floating-point coproces- 
sor. The 33020 combines a Mips R3000- 
compatible processor with hardware- 
assisted graphics functions such as 
bitblt and clipping. The unit’s Xstone 
rating is greater than 60,000. $3500. 
Vigra Inc, 6044A Cornerstone Court, 
San Diego, CA 92121. Phone (619) 597- 
7080. FAX (619) 597-7094. Circle No. 450 


VME64 computer board. The HK68/ 
V4D, a 68040-based VME64 CPU 
board, has a 64-bit, 60-Mbyte/sec 
VME64 master-slave bus interface and 
on-card Ethernet and SCSI interfaces. 
The board comes with either 8 or 16 
Mbytes of 2-way interleaved, dual- 
access dynamic RAM, up to 1 Mbyte 
of EPROM, 4 Mbytes of flash memory, 
and 512 bytes of nonvolatile RAM. A 
200-Mbyte/sec Corebus mezzanine mod- 
ule with a PCMCIA (Personal Com- 
puter Memory Card International Asso- 
ciation) 2.0 interface is an option. From 
$4995. Heurikon Corp, 8310 Excelsior 
Dr, Madison, WI 53717. Phone (800) 
356-9602; (608) 831-0900. FAX (608) 831- 
4249. Circe No. 451 


VME board for Ada. The commer- 
cially rugged MR-CPU330 runs Ada, 
but costs less than a MIL-STD board. 
With VADSworks, an Ada package 


from Verdix Corp, it can serve as a dis- 
tributed host/target Ada development 
environment with TCP/IP and NFS 
support. The board was designed for 
extended operation at temperatures 
from -40 to +85°C; it has been tested 
against severe shock and vibration stan- 
dards. From $5150. Matrix Corp, 1203 
New Hope Rd, Raleigh, NC 27610. 
Phone (800) 848-2330. FAX (919) 231- 
8001. Circle No. 452 


XGA-2 graphics card. The XGA-2 
color graphics card works in ISA/EISA 
PCs and provides accelerated perform- 
ance for OS/2 2.1 via IBM’s XGA-2 
graphics coprocessor. It also accelerates 
DOS applications running in VGA 
mode. Maximum resolution is 1860 x 
1024. $499. Radius Inc, 1710 Fortune 
Dr, San Jose, CA 95181. Phone (408) 
434-1010. Circle No. 453 





PC/104 solid-state disk. The PCM- 
SSD is a PC/104 solid-state disk drive 
with sockets for as much as 2 Mbytes 
of RAM, EPROM, or flash memory. De- 
signers can substitute their choices of 
semiconductor devices. The module 
measures 3.6X3.8 in., approximately 
the size of a 3'4-in. disk. It stacks with 
other PC/104 modules. $195. Winsys- 
tems, 715 Stadium Dr, Suite 100, Ar- 
lington, TX 76011. Phone (817) 274- 
7553. FAX (817) 548-1358. Circle No. 454 


FDDI for VME64. The PT-VME600 
FDDI (Fiber Distributed Data Inter- 
face) node adapter for VME64 uses a 
25-MHz Mips LR8300 RISC (reduced- 
instruction-set-computer) wP with an 8- 
kbyte instruction cache and a 1-kbyte 
data cache. It uses XLNT SMT station- 
management software and comes with 
a device-driver package for Unix Sys- 
tem V. Two custom ASICs support the 
VMEbus interface. $3996 (100). Per- 
formance Technologies Inc, 315 Sci- 
ence Pkwy, Rochester, NY 14620. 
Phone (716) 256-0200. FAX (716) 256- 
0791. Circle No. 455 





THE DCRSI REAL-TIME DATA RECORDER. 
WHEN YOUR MISSION CHANGES MINUTE TO MINUTE. 





One ground station, many different sets the DCRsi family apart from ordinary Which may explain why the DCRsi 
satellites. And each bird transmits a fixed-rate recorders. family of high-speed, real-time data 
different format at a different data rate. The DCRsi can function like a recorders are used in a wide variety of 

Only one real-time data recorder true computer peripheral, making data —_ remote-sensing applications. And in other 
has the flexibility, storage reduction fast and efficient. leading-edge applications as diverse as 
capacity, and reliability | | And your jobcanbesimpli- _ flight test, reconnaissance, ASW, and 
to handle them all. | fied even further with our many others. 

The Ampex DCRsi™ ‘ai siline of off-the-shelf standard Versatile. Dependable. Field proven. 

The DCRsi is the |» computer interfaces. Only the Ampex DCRsi family has it all. 
only data recorder that ° J Moreover, regardlessof And has it NOW! 
supports data ratesfrom ““““e © the transfer rate, the DCRsi stores 
0 to 240 Mbits/second and beyond 48 Gbytes of information on a car- AMIPEX< 
in continuous, burst, or variable modes. _ tridge about the size of a book. All with 2 C se 





This instantaneous response to the unprecedented archival stability. So it can 
requirements of your application is what reduce a room full of data...to a handful. 


Ampex Data Systems Corporation 401 Broadway, M.S. 3-23 Redwood City, CA 94063-3199 (415) 367-2758 DCRsi is a trademark of Ampex Data Systems Corp. ©1993 Ampex Data Systems Corp. 
Landsat photo was provided by U.S.G.S./Eros Data Center, Sioux Falls, SD 
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Military VME64 computer board. 
The CPU-40D VME64 computer board 
comes in five durability grades: conduc- 
tion- and air-cooled Mil spec, conduc- 
tion- and air-cooled rugged, and com- 
mercial. It has a 68040 pP and an expan- 
sion bus and can accommodate as much 
as 64 Mbytes of onboard dynamic RAM 
with byte parity. All the board’s re- 
sources are on an internal bus, allowing 
extremely fast interactions between the 
processor and the VMEbus. From 


Computers & Peripherals 


$8995. Delivery, six to eight weeks 
ARO. Radstone Technology Corp, 20 
Craig Rd, Montvale, NJ 07645. Phone 
(800) 368-2738; (201) 391-2700. FAX 
(201) 391-2899. Circle No. 456 


VME memory module. The XVME- 
103 memory module provides as much 
as 8 Mbytes of EPROM or 4 Mbytes of 
flash memory. The 3U VMEbus module 
organizes memory into two independ- 


Let Emerald 
flatten your system, 
not your budget. 


(800) 3: -5711 or (503) 620-6094 
FAX (503) 639-7932 


IN-MOD is a trademark of Emerald Computers, Inc. All other trade names and trademarks are property of their respective owners. 


tance call us at: 
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ently addressable banks of four 32-pin 
sockets. Power-down memory protec- 
tion ensures data integrity when using 
CMOS devices. $450 without memory. 
Xycom Inc, 750 N Maple Rd, Saline, 
MI 48176. Phone (800) 289-9266; (313) 
429-4971. FAX (313) 429-3548. 

Circle No. 457 
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VME-to-Multibus Il adapter. The 
LBXVME board allows a 6U VME 
board to install in a Multibus II chassis. 
The Multibus host processor transfers 
information to and from the LBXVME 
board, which then communicates with 
the attached VME device. The seven 
VME interrupts are mapped into the 
one LBX interrupt. $2305. Applied 
Data Sciences Inc, Box 814209, Dallas, 
TX 75381. Phone (214) 248-0113. FAX 
(214) 248-0217. Circle No. 458 


Super VGA graphics card. Win- 
dowsVGA 24 is a 24-bit graphics accel- 
erator for the ISA bus or the 32-bit 
VESA local bus. Model 8500 is for ISA; 
model 8500VL is for the local bus. 
Maximum resolution is 1280 x 1024; re- 
fresh rate is 72 Hz at 800x600 and 70 
Hz noninterlaced at 1024 x 768. Model 
8500, $179; model 8500VL, $199. Genoa 
Systems, 75 E Trimble Rd, San Jose, 
CA 95131. Phone (800) 934-3662; (408) 
432-9090. FAX (408) 484-0997. 

Circle No. 459 


STD32 Super VGA adapter. The 
zVID1 local-bus video adapter operates 
at the full speed of the system CPU, 
not at the slower speed of the bus 
backplane or of an ISA chip set. Video- 
select circuitry allows as many as seven 
processor cards, with video modules at- 
tached, to share a common display and 
keyboard. Each processor card can also 
have a separate video display. $595. 
Ziatech Corp, 3433 Roberto Ct, San 
Luis Obispo, CA 93401. Phone (805) 
541-0488. FAX (805) 541-5088. 

Circle No. 460 





ONLY ONE OTHER BOOK 
HAS SAVED MORE 


POOR SOULS THAN 
THIS |-* ONE. 



















and they certainly don’t list any better. 

Plus they don’t offer a combination of 
free technical support, a 10-day money 
back guarantee, and the fastest delivery 
in the business, including our “Red 
Plane” next day delivery. Of the items 
engineers want the most, if you order it 
today — it ships today. 

All in all, no one gives engineers 
more of what they want, and gets it to 


There’s nowhere you can go, and 
no one you can talk to, that can deliver 
more of the things design and test 
engineers need to develop systems 
and components at the chip and board 
levels than we do. And the book that 
sums it all up, and delivers all the 
answers. The Emulation Technolog 
1993 catalog. 

We call it the “Good Book”. You 


might call it a “Life Saver”. It’s the one them when they need it, than Emulation 
and only complete listing Technology. 
1-800-995-4ET1 ) of more than 3000 items So next time you need the right solutions 


from programming adap- when things go wrong, don’t rely on the 
ters, to converters, to pods, to prototyping power of prayer, get the good wr 
adapters, to debugging tools, to you name it. book. Call 1-800-995-4ET1 for B.@rary 
And even though there are bigger books the 1993 Emulation n_4 
out there, they don’t list any more products, Technology catalog now. Emulation 4 
Technology, Inc. 
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VMEbus FDDI controller. The VCOM- 
47 Dual-Attach Single MAC Fiber Dis- 
tributed-Data Interface (FDDI) con- 
troller interfaces VMEbus systems to 
X3T9.5 FDDI LANs. The controller’s 
25-MHz 68EC040 processor frees the 
host system from handling FDDI com- 
munications tasks. Separate 32-bit local 
buses—for the MC68839 FDDI System 
Interface; for 4 Mbytes of dynamic 
RAM; and for the CPU with 1 Mbyte 
of static RAM, 1 Mbyte of flash mem- 


EDN-NEW PRODUCTS 
Computers & Peripherals 


ory, and a peripheral-controller chip— 
further enhance performance. $4995 
(100). SBE Inc, 2400 Bisso Lane, Con- 
cord, CA 94520. Phone (800) 925-2666; 
(510) 680-7722. FAX (510) 680-1427. 
Cirde No. 461 


Macintosh LAN modem. The Optima 
144 LAN modem for Macintosh comput- 
ers comes with Hayesconnect 3.1A soft- 
ware, plus Appletalk remote-access 


Get prototype custom power supplies 
with agency-approval in as little as 7 days. 
We act fast, using fully agency-approved Megapower modules, 
to get you evaluation units in only a weeks time in many cases. 
Production quantities begin quickly too, in as little as three to 
four weeks, cutting your time-to-market. You also get: 

© Power densities up to 8.5W/in* 
* Commitment to ISO 9001 continuous improvement.* 
© Power conversion utilizing mature MHz zero current 


switching topology. 


© Extensive manufacturing experience in high density 


MHz power systems. 


© 99 active power factor correction available. 
Call and find out about Megapowers unsurpassed custom service 
and wide range of design options. We can quickly meet your new 
system requirements. The week we act will make the difference. 
Phone: 408-370-8900 or FAX: 408-376-3672 


| <I 
—MEGAPOWER_— 
SS ta 


1355 Dell Avenue, Campbell, CA 95008 
* Certification to ISO 9001 scheduled for Sept. 1993. 
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software, Smartcom II Macintosh com- 
munications software, and cables. The 
modem transfers data at 14,400 bps; it 
also allows CCITT V.42 error control 
and CCITT V.42bis data compression 
for 57,600-bps data throughput. $549. 
Hayes Microcomputer Products Inc, 
Box 105203, Atlanta, GA 30348. Phone 
(404) 441-1617. FAX (404) 441-1213. 
Cirde No. 462 


Super VGA touch monitor. The 
Truepoint TM-2 touch monitor com- 
bines a 14-in. Super VGA (1024 x 768) 
display, a high-resolution capacitive 
touch screen, controller, and mouse- 
emulation drivers for DOS, Windows, 
and OS/2. The 1024 x 1024 touch screen 
gives pixel-by-pixel control when touch- 
ing the screen. The monitor works with 
all PCs, PS/2s, and compatibles. $1599. 
MicroTouch Systems Inc, 55 Jonspin 
Rd, Wilmington, MA 01887. Phone 
(508) 694-9900. FAX (508) 694-9980. 
Cirde No 463 


Multiprocessor board. The F'T860/ 
2-V for VMEbus incorporates one or 
two Intel i860XP processors in a 
symmetrical, shared-memory architec- 
ture. Operating at 50 MHz, two proces- 
sors combine to perform at 200 Mflops 
in a single 6U slot. The VME interface 
runs full bus mastership, allowing the 
board to operate as an independent sin- 
gle-board VME computer. $9000 to 
$14,000. Alacron, 71 Spitbrook Rd, 
Suite 204, Nashua, NH 03060. Phone 
(603) 891-2750. FAX (603) 891-2745. 
Cirde No. 464 


STD 32 servo controller. The Model 
4323 servo motor controller works in 
both STD 32 and STD 80 backplanes. 
Independent 32-bit DSP chips enable 
control of either one or two servo axes. 
Software drivers, compatible with the 
Ziatech Corp device-driver format, are 
linkable with Microsoft C, Turbo Pas- 
eal, Quick Basie, and assembly lan- 
guage. The 1-axis controller, $465; the 
2-axis controller, $645. Technology 80 _ 
Inc, 658 Mendelssohn Ave N, Minnea- — 
polis, MN 55427. Phone (612) 542-9545. 
Circe No. 465 
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We're this family’ 
© y 
biggest supporters. 


} When your design calls fora Motorola efficient command-line mode. And, our Performance Analysis Card, 
= microprocessor and top performance, there’s — capturing execution times and code coverage statistics in real time, 
simply no better source for development system _lets you maximize code efficiency. 
support than HMI. Best call or write now. Because, if you're going Motorola, 

For one thing, we offer emulators for more you'll want the products and support of the people who support the 
lotorola CPU’s than anyone in the industry. For another, nobody Motorola family best. That can’t be anyone but HMI. 
latches our Motorola emulation experience. Z Wie 

That experience is important. It’s what makes HMI products 
asier to use. And it’s why, from microprocessor to microprocessor, 
Ie = assure you accurate emulation with the comfort of a familiar 

terface. 

HMI development systems are complete as well—with real time 
-Circuit emulation, source level debugging and accurate per- 
rmance analysis smoothly integrated in our SourceGate control 
ftware. They're versatile, too; the debugger supports C and Ada 
mpilers. Plus, you get customizable windows, menus, and an 

CIRCLE NO. 115 









'™ HUNTSVILLE MICROSYSTEMS, INC. 
3322 South Memorial Parkway 
Huntsville, AL 35801 USA 
Tel: (205) 881-6005 Fax: (205) 882-6701 








Need high-density, 
low-cost switching 
for your next test system? 
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Just follow 
the bright lights. 


Keithley continues to make the 
big news in switching. 
First came the Model 7001. 
It packs up to 80 channels of two-wire 
switching in a half-rack unit. 


All new is the Model 7002, a 
400-channel, full-rack switch that can test 
up to 140 devices per second. 

See the unique, bright displays? 
Every light represents a channel. One 
glance gives you the open/close status of 
all channels simultaneously. Save time as 
you program, modify or debug your 
system. Use less hardware. 
Minimize your costs. 


And don’t worry about sacrificing 
sensitivity. More than 30 cards let you 
test from femtoamps to amps. Nanovolts 
to kilovolts. And DC to 500MHz. 
New test system in your plans? 
Follow the bright lights to Keithley. Or 
simply call 1-800-552-1115. We'll send 
along a free switching line brochure. 
Even help you design your system. 
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In-S ystem 


In-System Programmability (ISP), the ability to program and reprogram logic 
devices while “in-system”, is the ultimate logic technology! No other 
technology is better for reducing time to market, while assuring the highest 
system quality and lowest overall cost. 


In the 1970s, the bipolar PLD 
transformed the logic market by 
allowing a single component to 
implement custom logic func- 
tions in minutes. 

In the 1980s, Lattice intro- 
duced the E7?CMOS® Generic 
Array Logic™ (GAL*) architecture 
that revolutionized the program- 
mable logic market by providing 
quantum leap improvements in 
time to market and quality 





FEATURE 


Design Cycle 


Functional Flexibility 


Testability 


Quality 


Programming 
Flexibility 


Programming 
Yield 


Cost of Ownership 


Programmable 


through electrical erasability, 


reprogrammability and 100% 


testability. 


Now ISP is revolutionizing the 
system designs of the 1990s by 
providing an enabling technol- 
ogy that allows designers to 
define and develop systems 


with capabilities previously 


unattainable. With ISP technol- 
ogy, the concept of hardware as 


flexible and easy to modify as 





1970s 1980s 
PAL GAL 
Weeks Days 
Good High 
Limited oded 
Good High 
One Time 


95% 100% 


Good Better 


Reprogrammable 


software becomes a reality. 
Hardware functions can be 
programmed and modified in 
real time to expand product 
features, shorten time to market, 
enhance product 
manufacturability and simplify 
field upgrades. 

In-system programmability is 
an exciting concept. Lattice’s 
isoLSI® family is the exciting 
reality. 

















Programmability 


The ispLSI 


Family of 


High-Density 


Programmable 
Logic 


from Lattice 


Family 
Overview 


Density (PLD Gates) 
Speed: F max (MHz) 
Speed: tpd (ns) 
GLBs 

Registers 

Inputs & I/Os 
Package 





The ispLSI family merges the 
concept of ISP with Lattice’s 
high-performance, high-density 
pLSI® (programmable Large 
Scale Integration) architecture. 
The ispLSI devices are the first 
in-system programmable logic 
devices to combine the perfor- 
mance and ease of use of PLDs 
with the density and flexibility of 
FPGAs. With 110MHz system 
speed, 10ns pin-to-pin logic 
delays and logic densities 
ranging from 2,000 to 8,000 
gates, they're the most powerful 
programmable logic compo- 
nents available today. 





ispLS! 1016 ispLS! 1024 
2000 4000 
110 90 
10 12 
16 24 
96 144 
36 54 
44-PinPLCC  68-Pin PLCC 


The ispLSlI architecture 
contains multiple Generic Logic 
Blocks (GLBs), which are 
designed to maximize system 
flexibility and performance. A 
balanced ratio of registers and 
/O cells provide the optimum 
combination of internal logic and 
external connections. A global, 
deterministic interconnect 
scheme ties everything together, 
giving predictable performance 
and high utilization. 

The ispLSI family can imple- 
ment a wide range of logic 
functions including registers, 
counters, multiolexers, decoders 
and complex state machines to 
satisfy any system design need! 





ispLS! 1032 


ispLS! 1048 

6000 8000 

90 80 

12 19 

32 48 

192 288 

72 106 

84-Pin PLCC  120-Pin PQFP 











ISP: Design Advantages 


Designing With ispLSI Devices Provides The Fastest Time To Market. 


ISP allows design, test 
and manufacturing engI- 
neers to reconfigure system 
features while the devices 
remain soldered on the 
circuit board. This capabil- 
ity revolutionizes design 
prototyping, board-level 
debug and system upgrades. 


The Superior 
Prototyping Solution 

When using ISpLSI devices, 
the system designer can fully 
populate his prototype board 
with Its major building blocks, 
interconnecting all functions with 
programmable logic. Design 
changes, whether they require 
added or modified logic, can be 
made in minutes using Lattice’s 
oDS™ or pDS+™ software design 
tools. A 5-wire download cable 
from a PC or workstation to the 
prototype board downloads the 
new logic into the device(s). 


ispLSI: 
Memory 
Control 


Multiple isoLSI devices can be reconfigured through 
multiplexed signals interfaced via an edge connector, 
5-post connector, microcontroller, or microprocessor. 
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(Photo courtesy of Ziatech Corporation.) 


Faster Debug 

The system designer can also 
use the isoLSI devices to debug 
other portions of his board 
design. In-system programma- 
bility can be used to debug its 
operation more quickly by 
reconfiguring the ispLSI! devices 
to force or redirect signals (e.g. 
clocks or control signals) to 
other components on the board. 


ispLSI: 
Vector 
Manip- 
ulation 


ispLSI: 
Graphic 
Orel alice) | 


ispLSI: 
ALU & 
Logic 





ispLS! Devices 


isp Interface 


This saves precious time during 
system-level debug and trans- 
lates directly into a competitive 
time-to-market advantage. 


Board Reconfiguration and 
Field Upgrades 

isoLSI devices also provide 
an ideal way to reconfigure 
boards and/or upgrade product 
features in the field. With conven- 
tional logic technology, a system 
installed at a customer location is 
very expensive and difficult to 
upgrade to the latest hardware 
revision, to fix hardware bugs, or 
enable hardware options. 


=Lattice 


~~ ispUSt 1032-8003 


‘2Lattice 


: $pLSt 1032-B0L) 





With isoLSI devices, however, 
a simple upgrade program can 
be downloaded, either in the 
field or the factory, to reconfigure 
the logic (e.g. to modify memory 
refresh or control logic or to 
operate with a faster micropro- 
cessor). Updates via modem, 
serial link, or special ISP pro- 
gramming interface are possible 
depending on the system 
environment or needs. 





NCR Corporation 





ispLSI 1032.” 


isoLS!I 1032 enables multi-function hardware on a Convex 


computer HDTV frame buffer interface design. 


(Photo courtesy of Convex Computer Corporation) 


Multi-Function Hardware 

ISP also allows designers to 
exploit the concept of multi- 
function hardware. Utilizing 
multi-function hardware, a single 
hardware design can implement 
a variety of system-level func- 
tions through in-system 
programming. Multi-function 
hardware allows manufacturers 
to reduce the number of unique 
board designs used in a system, 
further simplifying the manufac- 
turing flow. 


“We decided on the ispLSI 1032 and 1024 for 

our Micro Channel bus interface design for several 
reasons: high performance, programmable clocks and 
resets, design flexibility down the road, and the fact that 
debugging the logic is a breeze!” 

John McNemey, Design Engineer, 


“After evaluating the ispLSI device features, we 
realized that our HDTV Frame Buffer Interface 
board design could be enhanced. Instead of limiting the 
design to the two onginal frame buffer formats, several 
formats could be handled using the same board by taking 
advantage of the in-system programmability of the 


David Harper, Senior Design Engineer, 
Convex Computer Corporation 








ISP: Manufacturing Advantages 


ISP is not only revolutionizing the world of logic design but also dramatically 
transforming the world of manufacturing. 


Simplified Manufacturing Flow 

Today all non-ISP, high lead- 
count PLDs must be 
programmed by hand using a 
standard logic programmer. 
With the isoLSI family, devices 
go directly from the receiving 
dock to the manufacturing floor 
for placement on the PCB, 
entirely eliminating traditional 
stand-alone programming and 
mark operations. Unpro- 
grammed ispLSI devices can be 
mounted directly onto the PCB 
without sockets or regard for the 
final logic configurations. 
Individual device configurations 
can be downloaded from 
Automatic Test Equipment (ATE) 
at board test. 


Manufacturing Flow 


Standard Flow 
Using Non-ISP PLDs 





Draw Parts 
from Stores (1 P/N) 


Board Assembly 





Eliminate Bent Leads 

It is a difficult task to insert a 
high lead-count, fine-pitch device 
into a programming socket, 
program, label (or mark) and re- 
inventory the device without 
bending the delicate package 
leads. These bent leads 
ultimately result in bad solder 
connections, increasing the 
amount of board and system- 
level troubleshooting required. 
isoLS! devices solve these 
problems by eliminating addi- 
tional handling steps during 
manufacturing. 


Enhanced Flow 
Using isjLS/ Devices “ie 





Board Test 
# Diagnostics using ispLsI 
CU bierelaaageepecteaveniiere, 
= Final Board Test 


Reconfigurability for Test 

The ISP approach also 
facilitates board-level testing, 
increasing system fault coverage 
without sacrificing board 
resources or real estate. With 
ISP, a diagnostic test pattern can 
be temporarily programmed into 
the isoLSI devices to exhaus- 
tively exercise board-level 
functions. This allows the tester 
to isolate board-level problems 
more quickly. Once these 
detailed diagnostics are com- 
plete, the isoLS! devices can be 
reprogrammed to their normal 
logic configurations for final 
functional testing. 


Vv “NEC America appreciates the benefits that the 
ispLSI devices represent to sectors of its 
manufacturing, such as reduced part types 

and flexible inventory.” 

Brian Reilly, Sr. Hardware Development Engineer, 

NEC Amenica, Incorporated 


> “Northem Telecom is currently pursuing 
; in-system programmability on our new designs 


due to our recognition of the cost advantages that may be 
obtained by removing handling steps from the 
manufacturing flow.” 

John Chiang, Senior Component Engineer, 

Northem Telecom Limited 
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ISP: Winning At The Bottom Line 


ISP offers its users the opportunity to increase product value and reduce 
bottom-line cost simultaneously. 










Added Product Value Lowest Cost “Time is money! With 

ISP allows the system Total cost of ownership goes . Lattice ispLSI devices, we 
manufacturer to build in added far beyond the initial purchase are able to do our development in 
product value through the price of components. ISP one-fifth the time it would take with 
addition of unique product reduces costs throughout the competitive FPGA solutions.” 
capabilities. Taking advantage entire life cycle of a product: William A. Long, Vice President of 
of in-system reconfigurability will product development, manufac- sie 
differentiate and enhance the turing, test, field maintenance a are. aan mae aoe 
market positioning of an ISP- and upgrades. 7 aaa cae! = ‘ 
based product ultimately Storage Product of the Year’ 
resulting in higher sales and award from MacUser Magazine 
expanding market share. 

Cost Of Ownership Comparison 
200% 
BB isois 
180% Po Typical 





FPGAS 





160% 


140% 





120% 
100% | 
Source: EDN Device Cost Product Programming Functional Board system Upgrades | 
Development Cost Yield Cost Rework & Repair Cost 


Cost Cost 





ispLSI results in a cost savings of over one third or more 
when compared to typical FPGAs. 





ISP: the PLD revolution of the 90s! 
For more information, call us at 1-800-327-8425 and ask for information packet ISP100. 


It will change the way you design! 


California 
Lattice Semiconductor 
4000 Burton Dr. 
Santa Clara, CA 95054 
TEL: (408) 980-7878 
FAX: (408) 980-0839 


Lattice Semiconductor 
15707 Rockfield Plaza, Ste. 110 
Irvine, CA 92718 
TEL: (714) 580-3880 
FAX: (714) 580-3888 


Germany 
Lattice Semiconductor 
Hanns-Braun-str. 50 
8056 Neufahrn bei Munchen 
TEL: (44) 8165-652-45 
FAX: (44) 8165-652-49 


Sales Offices 


North America 
Georgia Massachusetts 
Lattice Semiconductor Lattice Semiconductor 


3091 Governors Lake Dr. 
Bldg 100, Suite 500 
Norcross, Georgia 30071 
TEL: (404) 446-2930 
FAX: (404) 416-7404 


Illinois 
Lattice Semiconductor 
1 Pierce Place, Ste. 500-E 
Itasca, IL 60143 
TEL: (708) 250-3118 
FAX: (708) 250-3119 


FAX: (81) 3-5820-3531 


67 S. Bedford St., Ste. 400 West 
Burlington, MA 01803 
TEL: (617) 229-5819 
FAX: (617) 272-3213 


Minnesota 
Lattice Semiconductor 
3445 Washington Dr., Ste. 105 
Eagan, MN 59122 
TEL: (612) 686-8747 
FAX: (612) 686-8746 


New Jersey 
Lattice Semiconductor 
TEL: (201) 744-5908 
FAX: (201) 509-9309 





Oregon 


Lattice Semiconductor 


5555 N.E. Moore Ct. 
Hillsboro, OR 97124 
TEL: (503) 691-2657 
FAX: (508) 692-1443 


Texas 


Lattice Semiconductor 
100 Decker Ct., Suite 280 


Irving, TX 75062 
TEL: (214) 650-1236 
FAX: (214) 650-1237 
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Lattice Semiconductor Lattice Semiconductor 
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2-28-3, Higashi-Nihonbashi Castle Hill 
Chuo-ku, Tokyo 103 Windsor 
TEL: (81) 3-5820-3533 Berkshire SL4 1PD 


TEL: (44) 753-830-842 


FAX: (44) 753-833-457 


France Hong Kong 
Lattice Semiconductor Lattice Semiconductor 
Les Bureaux de Sevres 2802 Admiralty Centre, Tower 1 
72-78, Grand Rue 18 Harcourt Rd. 
92310 Sevres Hong Kong 


TEL: (33) 145 34 10 10 
FAX: (33) 1 46 26 71 36 


TEL: (852) 529-0356 
FAX: (852) 866-2315 


Lattice 


Lattice Semiconductor Corporation 
5555 Northeast Moore Court 
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Telephone: (503) 681-0118 
FAX: (503) 681-3037 
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2aled keyboard. The 101SD key- 


yard meets MIL-STD-202E and 
EMA 4 and 13 water/moisture resis- 
nce standards. The unit employs Hall- 
fect, solid-state keyswitches with 
lid-state encoding. The unit is format- 
d with standard IBM 101 enhanced- 
y layout and legends. The keyboard 
s green LEDs for the Num Lock, 
ups Lock, and Scroll Lock keys. The 
it is UL recognized, CSA certified, 
d FCC Class B certified. $953.70. De- 
ery, 10 weeks ARO. Micro Switch, 
W Spring St, Freeport, IL 610382. 
ione (815) 235-6600. Circle No. 423 


jppressor chip. Housed in a 2 x 1.25- 
n package, the LCB-0805 provides ef- 
ient EMI/RFI suppression. The unit 
s a 50-mA current rating and a 6000 
pedance at 100 MHz. The device is 
nstructed using multilayer technol- 
y and is compatible with surface- 
yunt flow and reflow soldering proc- 
ses. $0.135 (10,000). Associated Com- 
nents Technology, 11575 Trask Ave, 
irden Grove, CA 92643. Phone (714) 
6-2645. FAX (714) 636-8276. 

Circle No. 424 


ermistors. WC Series positive tem- 
rature (PTC) switching thermistors 
ve base resistance values of 0.5 to 
I0Q.. The 0.50, PTC allows 1A to pass 
rough the circuit continuously. If the 
rrent exceeds 2A, the unit switches 
0 a high-impedance state. Voltage- 
ndling capabilities and current rat- 
rs range from 12 to 1000V and 10 to 
J0 mA, respectively. $0.29 (1000). De- 
ery, four to six weeks ARO. Western 
ectronic Components Corp, 1250-A 
enida Acaso, Camarillo, CA 93012. 
one (805) 482-8002. FAX (805) 482- 
‘GF Circle No. 425 





Components & Power Supplies 


DC/DC converters. The MAX724 and 
724H have an internal 5A switch and 
operate from inputs of 8 to 40V and 8 
to 60V, respectively. Output voltage 
can be set to any level between 2.5 and 
Vin using two resistors. The reference 
voltage tolerance is +2.5% max over- 
load, line, and temperature. Quiescent 
current equals 8.5 mA and efficiency is 
80%. The units are housed in TO-220 
packages. $4.69 (1000) for the MAX724. 
Maxim Integrated Products, 120 San 
Gabriel Dr, Sunnyvale, CA 94086. 
Phone (408) 737-7600. Circle No. 426 


Resistor networks. The MNR-34 net- 
work includes four resistors in a pack- 
age measuring 0.20.1 in. Resistance 
values range from 1000 to 330 kQ. 
Power and voltage ratings are “eW and 
50V, respectively. The package has a 
1.27-mm terminal pitch and features 
large solder pads and concave elec- 
trodes to facilitate assembly operations. 
$0.052 (50,000). Delivery, 10 weeks 
ARO. Rohm Corp, 3034 Owen Dr, An- 
tioch, TN 37013. Phone (615) 641-2020, 
ext 116. FAX (615) 641-2022. 

Circle No. 427 


DC/DC converters. NT Series con- 
verters develop a 25 to 30W output in 
a 2.02 1.62 x0.55-in. package. All 
three of the single-output units have 
transient overvoltage suppressor diode 
protection on the output terminal. 
Overcurrent and overtemperature pro- 
tection are also standard. Efficiency 
ranges to 86%, and input-output isola- 
tion equals 1544V de. $63.45 (OEM aty). 
Calex Mfg Co Inc, 2401 Stanwell Dr, 
Concord, CA 94520. Phone (800) 542- 
3300; (510) 687-4411. FAX (510) 687- 
3333. Circle No. 428 


Surface-mount inductors. The 40 
standard models in the BCL Series of 
surface-mount inductors are designed 
for high-current applications. Induc- 
tance values range from 0.01 to 1000 
wH. Standard tolerance equals +20% 
for values of 0.01 to 0.82 wH and + 10% 
for values of 1 to 1000 nH. Tolerances 
of +5and +3% are also available. $0.35 
(1000). Delivery, stock to six weeks 
ARO. Beckman Industrial Corp, 4141 
Palm St, Fullerton, CA 92635. Phone 
(714) 447-2345. Circle No. 429 


RF transistors. The BFG540, BFG10, 
and BFG11 combine to produce a com- 
plete 1.9-GHz amplifier that can deliver 
500 mW of RF output and operate from 


EDN-NEW PRODUCTS 





supply levels of 3V. The surface-mount 
packages can be easily assembled on 
F'R4 laminate pe boards. The 3-stage 
lineup can achieve a 26-dB-typ power 
gain at 1.9 GHz and operate at 40% effi- 
ciencies. With a 3.3V supply, the power 
gain equals 25 dB min and the available 
power output is 400 mW. BFG540, 
$0.40; BFG10, $0.93; BFG11, $1.24 
(100,000). Delivery, eight to 10 weeks 
ARO. Philips Components, 2001 W 
Blue Heron Blvd, Riviera Beach, FL 
33404. Phone (800) 447-3762. 

Circle No. 430 
Philips Components, Marketing Com- 
munications Dept, Bldg BA, 5600 MD, 
Eindhoven, The Netherlands. Phone lo- 
eal office. Circle No. 431 


DIN connectors. The Omnigrid 2.5-mm 
connector line is based on the IEC 917 
metric practice, which uses system 
units (SU) in increments of 25-mm long 
as standard. The smallest module is 
1SU, and it can have 35 signal contacts, 
two coaxial contacts, or two power con- 
tacts for currents as high as 35A each. 
Modules as large as 10SU are available 
with as many as 475 contacts. The sys- 
tem uses standard 0.025-in. square pins. 
The connectors are designed for opera- 
tion at 800-Mbps transmission rates. 
$0.11 per mated circuit (25,000) for a 
9SU model. Molex Inc, 2222 Wellington 
Ct, Lisle, IL 60532. Phone (708) 969- 
4550. FAX (708) 969-1352. Circle No. 432 





Chip inductors. ACCU-L Series sur- 
face-mount inductors are packaged as 
0805 chips. Units have inductance val- 
ues of 2.7 to 15 nH with tolerances of 
+0.5 nH and +5%. Based on thin-film 
multilayer technology, the units have 
SRF's (series resonant frequencies) of 
2200 to 10,000, Q of 36 to 80, and de 
resistance of 0.08 to 0.20. The inductors 
are designed for applications between 
100 MHz and 2 GHz. $0.48 (10,000). 
AVX Corp, Box 867, Myrtle Beach, SC 
29577. Phone (803) 448-9411. FAX (803) 
626-2442. Circle No. 433 
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Cable and rack & panel housings 
Modular design for custom selection 
8 - 200 amp contacts, coax & high voltage options 


Only Hypertronics ends the compromise in rectangular multipin ans 
connectors for military and commercial process, test equipment, In Multipin 

power supply and computer applications, by combining low insertion : Rectangular Connectors 

force contacts in rugged, esthetically pleasing housings : 

Our L Series modular system offers low insertion force (LIF) signal, 15 
- 200 amp power, first make/last break ground, 50 & 75 OHM coax and 
8000 volt high voltage building block components. Combine these 
alternatives with the high current/small size performance of the 
Hypertac® contact - for unique cost and space efficiency. 


Now your can have it all... in cable to chassis and in rack and panel 
connectors for signal, power and other custom oriented applications. 


End the Connector compromise by calling 1-800-225-9228 Toll Free. 





Pin completely inserted into sleeve. 


HYPERTRONICS 
CORPORATION 


16 Brent Drive, Hudson, MA 01749 
(508) 568-0451 FAX (508) 568-0680 
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Efficient 3-stage sv 
Remotely and locall 


TIT TT 7) Anne SYSTEMS 


5177 North Douglas Fir Road 
TT TT TD Calabasas, California 91302 


(818) 222-2301 + Fax (818) 222-2304 | 


CIRCLE NO. 118 








DIP adapter. The X X-350681-10 SOIC- 
to-DIP adapter permits a small-outline 
integrated circuit to be surface mounted 
to the top of a DIP socket for attach- 
ment to a through-hole pe board. It is 
available in versions with 8 to 28 pins 
(where XX equals the number of pins) 
on 0.100-in. centers. $4.38 (1000) for a 
24-pin model. Delivery, stock to six 
weeks ARO. Aries Electronics Inc, 
Box 130, Frenchtown, NJ 08825. Phone 
(908) 996-6841. Circle No. 466 


EDN-NEW PRODUCTS 


Components & Power Supplies 





CHOOSING 


THE RIGHT EMULATOR 
MAKES YOUR WORK FUN! 


EXACT EMULATION OF YOUR CHIP 
LETS YOU DEBUG WITH CONFIDENCE. 


FULL-FEATURED, YET FRIENDLY. 


SUPERIOR SERVICE AND SUPPORT. 


PENTICA 


HIGH FIDELITY IN-CIRCUIT EMULATION 


19A CROSBY DRIVE, BEDFORD, MA 01730 
PHONE: 617-275-4419 
FAX: 617-275-6514 


8-BIT SUPPORT: 6800, 6802, 6301, 6303, 6309, 6801, 6803, 6805, 6809, 68HC11 family, 
68HC05 family, 68HC705, 6301X/Y, 6303X/Y, 64180 family, Z80, Z180, 647180, 8085 
16-BIT SUPPORT: 68000, 68008, 68010, 68302, 68HC16, H8/300 and H8/500 families 
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Crystal oscillator. The VXS1815C 
voltage-controlled crystal oscillator de- 
velops a sine-wave output in the 60- to 
150-MHz range. The units operate from 
a 5V supply and feature a + 10-ppm fre- 
quency stability over a -20 to + 75°C. 
Output impedance equals 500 and sup- 
pression measures -20 dB. RF output 
equals -5 dBm=+3 dB. $20 (10,000). De- 
livery, 12 weeks ARO. TEW North 
America, 5903-B Peachtree Ind Blvd, 
Norcross, GA 30092. Phone (800) 762- 
0420. FAX (404) 441-3076. Circle No. 467 


LED lamps. The SLA-560 Series fea- 
tures red and green lamps that do not 
compromise brightness over their 40° 
viewing angle. The red unit provides a 
luminous intensity as high as 1100 med 
at 20 mA forward current, and the 
green lamp emits as much as 360 mcd. 
The two lamps can be combined to pro- 
duce a yellow-colored lamp. Green 
lamp, $0.06; red lamp, $0.125 (1000). 
Delivery, eight weeks ARO. Rohm 
Corp, 3034 Owen Dr, Antioch, TN 
37013. Phone (615) 641-2020, ext 181. 
FAX (615) 641-2022. Circle No. 468 


LEDs. Series 5879K LEDs feature a 
semiround or convex diffused lens that 
concentrates the emitted light so that 
its intensity is 8 to 10 times higher than 
a typical 2.5 x 5-mm rectangular LED— 
24 mcd vs 3 mcd at 20 mA for a typical 
rectangular GaAlAs red LED. The se- 
ries includes red, green, yellow, and or- 
ange colors. The units are packaged in 
bulk, folded tape, or tape-and-reel. 
$0.115 (10,000). I I Stanley Co Ine, 
2660 Barranca Pkwy, Irvine, CA 92714. 
Phone (800) 538-5331; (714) 222-0777. 
FAX (714) 222-0555. Circle No. 469 


Crystal oscillator. Model CO-718SL2 
oven-controlled crystal oscillators are 
housed in a 2X2 1.25-in. package and 
develop outputs in the 4- to 2000- MHz 
range. Stability is +5 x 10° over a 0 to 
00°C range and +5x10 /day aging. 
$436 (100) for a 5-MHz version. Deliv- 
ery, 14 weeks ARO. Vectron Labora- 
tories Inc, 166 Glover Ave, Norwalk, 
CT 06856. Phone (203) 853-4483. FAX 
(203) 849-1423. Circle No. 470 


Solid-state relays. Available in 8-pin 
DIP and surface-mount versions, the 
LH1531 and LH1532 Dual 1 Form A 
relays can switch as much as 350V ac 
or de at currents of 110 mA. The 1531 
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1-608-831-0900 
FAX 1-608-831-4249 
E-mail: info@heurikon.com 
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The all new MIPS based V3500 has 
been tested, using industry standard 
benchmarks, and proven to deliver 


performance up to 3 times faster 
than that of a VME 68040. 


A superior floating point, real-time 
VME system component, the V3500 
has full Ada language support and 
Heurikon’s in-house VxWorks soft- 
ware support. 


Whether it’s embedded in a complex 
simulation system or in a sophisticated 
robotics product, the V3500 provides 
unparalleled power for control, training, 
and simulation assignments. 


To ensure that you have the right 
tools for success, call our toll free 
number and we’ll tell you more about 
the sizzling speed and our rock solid 
support of the new V3500. 


GET REAL with Heurikon V3500 

and you’re not only headed in the right 
direction but you’re going to get there 
3 times faster! 


1-800-356-9602 


HEURIKON 


A COMPUTER PRODUCTS COMPANY 
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Advanced Cylindrical Sealed Rechargeable Nickel Cadmium Batteries 


isthetimetoupgrade 
your battery packages 
Sanyo's new compact, lightweight Cadnica® Slim 
batteries maximize volumetric energy todelivera 
discharge capacity that's 50% higher than standard 
cylindrical NiCd batteries - plus, the low profile, => 
rectangular shape facilitates stacking toeliminate  —s— 
dead space. ee 





The KF Series batteries feature superior gas absorption =AVAILABLENOW | 

and a voltage of 1.2V per cell. They canbe “quick =~ Sanyo's Cadnica® Slim series, 
charged" in 1.5 hours and possess superior shock and =—_—s which had been available ona 
vibration resistance due to laser welding technology —_ limited basis, are now 
and strong steel cans. Se le to the ent 





available to the entire OEM 
_ design community. Call today. 


_ In Florida: (904) 376-6711 
In Illinois: (708) 285-0333 
_ In New Jersey: (201) 641-2333 
In Georgia (404) 279-7377 
In Dallas (214) 480-8345 | 
weignt s(n. San Diego (619) 661-6620 













These features plus high reliability and long li a 
these Sanyo batteries ideal for your most deman: 
design concepts like portable electronic | 







Standard 
— oo... Charge 
Nominal Capacity : 
_ Model Voltage (mAh) Charging ‘Time 
V 2Crate Current Ss 
(V) at 0.2C rate aa (Hrs.) (ram) a oo 
KF-A600 —-1.2 600 60 (4-16. 670470 “61 2 8 


)KF-A900 1.2 —-900 90 4-16 670 170 81 3 

KF-A1200 1.2 1200 120 1416 670 170 103 33 [<n 

"| KF-B600 12 600 60 14-16 480 170 81 21 (isle 
‘KF-B400 12 400 40 a Sanyo Avenue 














Power Options 


VW) Field-Configurable MegaPAC™ Switching Power Supplies 


yur Opportunities are endless to mix and 
atch MegaPAC options. And with so 
any possible power solutions available, 
u can define one precisely to fit your 
eds. 


it MegaPAC flexibility doesn't end there. 
your needs change, so can your switcher 
which gives you another reason to 

oose MegaPAC power supplies: they're 

2 only field-configurable power supplies on 

e market. To alter voltage or power levels 
i site, just loosen a screw, slide out a 
oduPAC converter assembly, and slide in 
new one. It's that simple. 


ike a look at our new additions to the 
egaPAC family, highlighted at right. 


yr details about MegaPAC switching 
ywer supplies, call Vicor Express at 
0-735-6200 or Vicor's Westcor Divison 
408-395-7050 (FAX 408-395-1518). 


Size Options 


™@ MegaPAC—8 ModuPAC slots 


11.8"L x 6.0"W x 3.4°H 
—@ Mini MegaPAC—5 ModuPAC slots 


9.4"L x 6.0"W x 3.4"H NEW smaller size! 


Taleleim@)e)iveyars 


M 120/240 VAC strappable 

@ 120/240 autostrapping universal input 
NEW! Automatically senses line voltage 
and straps power supply accordingly. 

M@ 85-264 VAC universal input with power 


factor correction NEW! Meets IEC 555. 


OTT felt MO) ejilelats 


M@ Up to 1600 watts total 

M@ Up to 100 or up to 200 watts per output 
@ 1-16 outputs, isolated & fully regulated 
M1 to95 VDC 











ModuPAC slide-in converter assemblies: 

@ Standard—one output, up to 200 watts 

m@ NEW DualPAC™ —two outputs, up to 
100 watts each 

mM NEW TachoPAC™ —for fast transient 
response to high-speed load changes 

m@ NEW RamPAC™ —for very low noise 

m@ NEW VXI Option—for low noise and 
low ripple to meet instrumentation 

' standard VXI 


Family Options 


lm DC OK (Power Good)—TTL signal high 


when output is >90% of nominal 
@ Trim range +10% or 40-110% of nominal 


@ Industrial or military grade modules 
M Hardwired local sense 
M@ Enable/Disable—TTL signals inhibit or 


enable each output; includes one-pin 
global shutdown 


~Component Solutions For Your Power System 


Vicor Corporation * 23 Frontage Rd., Andover, MA. 01810 USA « TEL: (508) 470-2900 ¢ FAX: (508) 475-6715 
Vicor GmbH « Tel: +49-89-329-2763 « Fax: +49-89-329-2767 * Vicor Far East « Tel: +886-2-9188240 « Fax: +886-2-9132982 
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features an integrated Vpgr multiplier, 
which provides very fast turn-on; the 
1532 uses on-chip current-limiting cir- 
cuitry to provide protection from volt- 
age surges. Both parts feature 3750V 
ac input-to-output isolation. $2.96 
(10,000) for the DIP version. AT&T Mi- 
croelectronics, 555 Union Blvd, Dept 
500404200, Allentown, PA 18103. Phone 
in US, (800) 372-2447, ext 149; in Can- 
ada, (800) 553-2448, ext 149. 

Circle No. 471 
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Thermistors. The Uni-Chip glass- 
encapsulated negative-temperature- 
coefficient thermistors are available 
with resistance values of 1 kQ to 5 MQ. 
Resistance tolerance ranges from 1 to 
10%. The devices are also available in 
versions featuring 1°C accuracy in five 
standard resistance values ranging from 
10 kQ to 100 kQ.. The devices are housed 
in a DO-35 package that can withstand 
temperatures from -60 to + 300°C. $0.42 
(5000) for a 10% unit. Fenwal Electron- 
ics, 450 Fortune Blvd, Milford, MA 
01757. Phone (508) 478-6000. FAX (508) 
473-6035. Circle No. 472 


Connector kits. These kits are de- 
signed to simplify customer testing of 
different elastomeric elements. Each 
consists of an elastomeric element, two 
pe boards, a board-to-board connector, 
hardware, and complete testing instruc- 
tions. Kits are available for silver 
STAX HP, nickel Matrix MOK MN 
(metal-on-elastomer), and gold Wrap 
MOE WG elements. A kit is also avail- 
able for military applications. $30 to 
$65. Elastomeric Technologies Inc, 
2940 Turnpike Dr, Hatboro, PA 19040. 
Phone (215) 672-0787. FAX (215) 672- 
4633. Circle No. 473 


DC/DC converters. CP200 converters 
develop a 280W output over a -20 to 
+ 85°C operating range. The units ac- 
cept inputs of 18 to 36V and output val- 
ues of 5, 5.2, 12, 15, 24, or 28V with 
respective current ratings of 40, 38, 20, 
16, 11, and 10A. All models can be par- 
alleled, and they include standard TTL- 
compatible on-off logic for use in 
standby or N+1 redundant modes. A 


_ Syne pin is also provided. From $175 


(OEM qty). Abbott Electronics, 2727 
S La Cienega Blvd, Los Angeles, CA 
90034. Phone (810) 202-8820. FAX (310) 
836-1027. Circle No. 474 


Optical encoder. The 25/04S absolute 
encoder has a 17-bit resolution and a 
+3.2 arc-sec rms accuracy. Novel 
zero-hysteresis circuitry eliminates 
dead-band so there’s no error due 
to bidirectional operation. Data up- 
date rate equals 1 MHz. Natural binary 
or Gray code output is available in 
either parallel (8-state TTL) or serial 
(EITA/RS-422) format; a parity bit is 
standard. From $1200. Teledyne 
Gurley, Box 88, Troy, NY 12181. Phone 
in US and Canada, (800) 759-1844; (518) 
272-6300. FAX (518) 274-0336. 

Circle No. 475 





All Packed And Ready To Go...Anywhere! 


f you need up to 5 kV of first class DC voltage at 300 watts and 

a power supply design that complies with IEC/CSA 990 
and UL 1950 international standards, the MR Series 
of high voltage modules are just-your ticket.. 
at a business class price! Five models with 
full scale outputs from | kV to 
5 kV, ripple less than 0.02% RMS 
of rated voltage, voltage regu- 
lation better than 0.005% from 
short circuit to rated voltage, and 
a rapid 2 ms response to a 50% 
load transient. 































Overload protection, including pro- 
tection from arcs and shorts, is auto- 
matic with a crossover from constant 
voltage regulation to current control. 
Current control can be user-configured 
for constant current regulation ... better 
than 0.1% of rated current from short 
circuit to rated voltage ... or current trip, 
to turn the output off in the event of an 
overload. Provisions for an external safety 
interlock and TTL enable/disable. Local and 
remote control and external monitoring are 
standard, of course. 





Measuring just 3.38” (85 mm) H x 7.25 (184) W x 16 
(406) D and weighing less than 11 Ibs (5 kg)... thanks to 
Glassman-featured air insulation. ..the MR Series travels 
light. And it's fully supported by a three year warranty 
and factory service available on 3 continents. 


Make a reservation today with your local Glassman 


Choice of output connectors. SHV connector for RG-59 office or distributor for all the details on the new MR 
cable, shown on left, or Alden connector for unshielded Series, as well as 14 other series of high voltage power 
silicone-covered wire. | supplies, covering | kV to 500 kV, 15 W to 15 kW. 


Innovations in high voltage power supply technology. 


GLASSMAN HIGH VOLTAGE INC. 





GLASSMAN U.S.A. GLASSMAN EUROPE GLASSMAN JAPAN 
Glassman High Voltage, Inc. Glassman Europe Limited Glassman Japan High Voltage Limited 
P.O. Box 551 Studio 4 Taira Building 

Route 22 East Intec 2 1-17, Taira l-chome 

Salem Industrial Park Wade Road Miyamae-ku, Kawasaki 216 
Whitehouse Station, NJ 08889 Basingstoke | Japan 

U.S.A. Hampshire RG240NE Telephone: (044) 877-4546 
Telephone: (908) 534-9007 England FAX: (044) 877-3395 

TWX: 710 480-2839 Telephone: (0256) 810808 

FAX: (908) 534-5672 FAX: (0256) 810815 
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Pushbutton switch. The LC Series 
switch has a built-in programmable 
LCD. The 12.5x17.5-mm screen will 
display 16x82 pixels and can be pro- 
grammed for alpha or numeric charac- 
ters, graphics, and animation. The unit 
is also available with red or green back- 
lighting. The switch is controlled from 
a clock-data bus, which can supply data 
to as many as 255 switches. The unit 
refreshes its display from within and 
places no demands on CPU computing 


NEW HIGH SPEED FIBER-OPTIC 


NETWORK 
AT THE SP 
eo) mm aici ay 


The New VMIVME-5578 is a High Performance, — 
High Speed, Easy to Use Multidrop VME-to-VME 
Fiber Optic Network that Provides Fast 

and Efficient Sharing of Data Across 

Distributed Computer Systems. 


VMIC's VMIVME-5578 

Reflective Memory 

Interface allows data to 

be shared between up to 256 

independent systems (nodes) at rates up To 
26.1 Mbytes/sec. The Reflective Memory also 
allows interrupts to one or more nodes by writing 
to a byte register. The 

WAI NVAN/[eer@LOPAod (210 [0]|fo Sm Ie) 
[alliteliP<elirolamelaliccmlaireiice lel 

are being used. 





‘People & Products fhat Out-Perform" FEATURES: High-Speed, Easy-to-use Fiber-Optic Network (1 Gbaud serially) 
VME e Data Written tf N is also Written to Memory in all 
Nore l=melamialom N=) tween Nodes and up to 256 
Note (= EDloliomicela) Tom 11M1@10]Mii=10 0 alelolaimicolaiicis 
CE Dloifomicolaciisicre mRcorelUlale(elaimicolaii-a wala, 
node on the Netw terrupt in any other Node on 
: the Network or i ha Single Command e Error 
VME Microsystems |. Detection e Rec Mode for Suppressing Errors e No 
fabicieat-lilelar-1m Orel sete) e-lirela) Processor Overt Taliel\iciaal- alm amialsa@)er=colilclaNelmiat=) 
] = 8 0 0 = 3 - 2? a 3 re) ] re) INKS IAWLO)(-4 LU] OMT) @ ve memory e A24:A32:D32:D16:D8 
Memory Access e Two-Slot 6U VMEbus Board e Any Node may Reset any 
or all other Nodes 


VME Microsystems International Corporation * 12090 South Memorial Parkway ¢ Huntsville, AL 35803-3308 
(205) 880-0444 * FAX (205) 882-0859 
VMIC products are internationally represented by distributors throughout the world. 
Call or fax VMIC for complete information. 
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time. It is pe-board mountable and 
meets IP 48 splash-proofing require- 
ments. Unit without backlighting, 
$28.40; unit with backlighting, $37.47. 
Preh Electronic Industries, 470 E 
Main, Lake Zurich, IL 60047. Phone 
(708) 438-4000. FAX (708) 438-5522. 
Circle No. 337 


DC/DC converters. The TWR Series 
is available in 2 x 1 x 0.875-in. packages, 
which have 8 to 11W outputs; the 
2x 2x 0.45-in. packages are rated for 12 
to 15W. Input voltage for all units 
ranges from 4.7 to 72V. All converters 
have a 5V main and either +12 or 
+15V auxiliary outputs. Efficiency 
ranges to 82%, and operating range 
spans — 25 to + 105°C. The 2 x 1 x 0.375- 
in. package, $69; 2x2%x0.45-in. pack- 
age, $80 (100). Datel Inc, 11 Cabot 
Blvd, Mansfield, MA 02048. Phone (508) 
339-3000. FAX (508) 339-6356. 

Circle No. 477 


Adapters. These adapters are emula- 
tor pod rotators that allow engineers 
to access a PGA device on a board under 
test. The units rotate the probe 90° in 
either direction. If one 90° is not 
enough, the user can stack two units 
to achieve 180° rotation. Operating fre- 
quency equals 33 MHz min. Specific so- 
lutions are available for many wPs on 
the market. Rotators that are wired 
one-to-one are available for popular pin 
counts ranging from 121 to 324. $364 
to $972. Emulation Technology Inc, 
2344 Walsh Ave, Building F, Santa 
Clara, CA 95051. Phone (408) 982-0660. 
FAX (408) 982-0664. TLX 981866. 

Circle No. 478 


Projection panel. The Professional 
Presenter DP-2000 is an active matrix 
projection panel. It sits on top of an 
overhead projector and allows an indi- 
vidual to present digitized information 
directly from an electronic source to a 
projection screen. The unit can project 
computer images from a palette of 16.7 
million colors for true 24-bit resolution. 
It also provides 32,000 colors from live 
video or scanned sources and works 
with 256-color VGA graphics cards. The 
unit can project anything from text and 
graphics to photography and animation. 
$5995. Polaroid Corp, 575 Technology 
Square, Cambridge, MA 02139. Phone 
(800) 225-1618; (617) 577-2000. 

Circle No. 479 





per-unit Cost 
on quantities 
as low as 
100 piece 














Slash the cost per unit of FPGAs. 


Now, with our new Encore! netlist conversion 
service, it makes economic sense to turn your 
expensive FPGAs into inexpensive ICs. 

The following table shows the Encore! 
packages that are available. 



































































































































































































































































































































Also available TQFP and PGA packages. 
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In a matter of a few weeks you see parts 
from your converted netlist. Because Orbit 
Semiconductor can turn around prototypes and 
production quantities faster than anyone else in 


the industry. 


So you cut your cost-per-unit very quickly. 
And since your NRE is low, your paybacks 


are fast. 


Convert FPGA netlists for low NRE 
Get prototypes in as little as 3 weeks 
Die sizes allow for smaller packages 
Move quickly into production 





Ok 


Conversion. 





Encore! also converts your gate 
array netlists. Affordably. 


So you’re no longer tied to the fab that came 

with the library-you can use Orbit 

Semiconductor for production, to meet sudden 

demand, or as a second source. 
Here’s what we need to get started: 

¢ FPGA or gate array netlist 

e Pin description file that maps package pins to 
netlist I/O pins 

e | MHz simulation showing all pins in a print- 
on-change format 

e Above files should be supplied in ASCII 
format 
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ping of Logic : 
) Orbit Cells — 





For more information on converting your 
FPGAs and gate arrays with Encore! contact 
Technical Marketing at 1215 Bordeaux Drive, 
Sunnyvale, CA 94089. Phone (408) 744-1800, 
FAX (408) 747-1263. 

Or call us at (800) 331-4617. In California 
(800) 647-0222. 





SEMICONDUCTOR, INC. 


What others promise, we guarantee. 


EDN April 15, 1993 »® 245 








Math package for analog/digital 
scopes. Math+ software is a $500 op- 
tion for the PM 338X and PM 339X 
scopes. The option performs such func- 
tions as differentiation and integration 
of waveforms, calculation of FFTs, con- 
struction of histograms, generation of 
envelopes, and pass/fail testing. The op- 
tion also allows labeling of the Y axis 
in engineering units; the scale factor is 
a floating-point number with units select- 
able among 10 quantities. From less 
than $5000. John Fluke Mfg Co Inc, 
Box 9090, Everett, WA 98206. Phone 
(800) 443-5853; (206) 347-6100. FAX 
(206) 356-5116. Circle No. 480 
Philips Test and Measurement, Build- 
ing TQIII-4, 5600 MD Eindhoven, The 
Netherlands. Circle No. 481 


In-circuit emulator for V25 and V25 
Plus. The $5995 Checkmate-V25 ICE 
is about the size of most emulators’ 
probes. It operates at 10 MHz with no 
wait states and includes the Paradigm 
Debug source-level debugger. The ICE 
communicates with the host CPU at 10 
Mbps; it offers a hardware event system 
that can trigger a breakpoint or trace 





on address, data, or instruction status. 
The trace memory depth is 1k frame. 
The emulator does not use address or 
I/O space in the target, nor does it use 
the target interrupt table or stack 
space. Checkmate Systems, Box 3361, 
Redmond, WA 98073. Phone (206) 869- 
7211. FAX (206) 861-3647. Circle No. 482 


50-MHz waveform generators. 
Models 80 ($2695), 81 ($3495), and 85 
($3995) produce sine, haversine, square, 
triangular, and pulse waveforms to 16V 
p-p in triggered, gated, gated burst, 
amplitude modulated, frequency modu- 


Se Se 
oe 


lated, voltage-controlled frequency, and 
phase-locked offset modes. The 80 and 
85 provide logarithmic and linear fre- 
quency sweeps; the 81 offers externally 
controlled pulse-width modulation; and 
the 85 incorporates a 300k-sample/sec 
12-bit waveform digitizer. Wavetek 
Corp, 9045 Balboa Ave, San Diego, CA 
92123. Phone (619) 279-2200. 
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Universal 225-MHz counter. The 
53131A, which is based on the continu- 
ous measurement technology of the ven- 
dor’s modulation-domain analyzers, 
gathers thousands of times more data 
than conventional reciprocal counters 
do and uses real-time signal processing 
to make high-resolution measurements 
at high speed. The counter offers 500- 
psec single-shot, time-interval resolu- 
tion and can place 200 fully formatted 
measurements per sec on the IEEE-488 
bus. An optional channel extends the 
counter’s range to 3 GHz. $1675. Deliv- 
ery, 10 to 12 weeks ARO. Hewlett- 
Packard Co, Box 58059, MS 51L-SJ, 
Santa Clara, CA 95051. Phone (800) 452- 
4844, Circle No. 484 





Taking your analog designs to new heights. 





Series 1V™ combines advanced simulation power with design management. It’s the ideal choice for wireless, cellular, and 
other high-frequency applications. “ The only EDA software suite that seamlessly integrates every tool you need 
for high-frequency design. Its intelligent interface intuitively guides you through the design process. From concept 
to test, to yield optimization and manufacturing output. Using advanced simulators that go far beyond SPICE. + 
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Interconnect parameter analyzer. 
The IPA 310 combines the fixturing, 
acquisition, and analysis capabilities 
needed to accurately model the high- 
frequency behavior of connections—for 
example, the bonding wires within a 
multichip module. The system, which 
includes an i1486-based PC, is built 
around the vendor’s 11801A digital sam- 
pling scope with time-domain-reflec- 
tometer (TDR) plug-ins. Probe stations 
are available for pin-grid arrays, quad 
flatpacks, and multichip-module pack- 
ages. The analysis software corrects for 
multiple reflections in the TDR wave- 
form. From $74,950; delivery 8 weeks, 
ARO. Tektronix Inc, Box 1520, 
Pittsfield, MA 01202. Phone (800) 426- 
2200. Circle No. 485 


Kelvin clip test set. The 5940 is in- 
tended for milliohm measurements us- 
ing high resolution (6’4-digit) multime- 
ters. The set includes four measure- 
ment leads (two force; two sense) termi- 
nated in a pair of gold-plated Kelvin 
clips, and a fifth lead for guard or 
ground terminated in a miniature alliga- 
tor clip. All leads are bundled in a 24- 


ReBPORER SE ec esecnee ¢ 
S On€5 8% peaceser 


Series IV is Motif compliant. It easily fits into your UNIX network and integrates efficient- 
ly with general purpose EDA frameworks. 4 Join the more than 2,000 companies in over 30 


countries who use FEsof software. Call 818-879-6451 or 800-343-3763 (in the U.S.) for a 
brochure. Series [VW—the high-frequency analog design software that rises above the rest. 


Test & Measurement Instruments 





in.-long sheathed assembly that ends in 
gold-plated banana plugs for connection 
to the meter. The set is rated at 50V 
and 5A max. $120. ITT Pomona, Box 
2767, Pomona, CA 91769. Phone (909) 
469-2900. Circle No. 486 


_Moderately priced combinational 


pc-board tester. The L321 performs 
20-MHz digital in-circuit, functional, 
and boundary-scan testing. The system, 
which occupies a floor area of 1.7m? and 
is available with as many as 3024 test 
points, integrates SuperFast Analog, 
VXI, and [IEEE-488 instruments. Pat- 
tern memory depth behind each pin is 
64k bits. Each test pattern includes 256 
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unique timing sets to locate edges and 
specify cycle time. A 1500-pin system 
costs $420,000. Teradyne Ine, 321 Har- 
rison Ave, MS L-57, Boston, MA 02118. 
Phone (617) 422-3567. FAX (617) 422- 
3440. Circle No. 487 


Extendible buffer/error memory 
for memory-device test system. 
The EBEM option for the vendor’s 
Genesis Ilex memory test systems uses 
eight wPs to concurrently process and 
analyze errors detected during device 
testing. There are three configurations 
of the 2-board option: an 18-Mbit ver- 
sion costs $16,000; a 36-Mbit version 
costs $21,000; and a 72-Mbit version 
costs $30,000. Megatest Corp, 880 Fox 
Lane, San Jose, CA 95131. Phone (408) 
437-9700. FAX (408) 453-3476. 
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500-MHz VLSI IC test system. The 
T6691 permits testing of devices with 
as many as 1280 pins. Its test patterns 
can include 5 edges per cycle with 4- 
psec resolution. Pattern depth is 8M or 
16M 3-bit patterns per pin. Driver and 
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ADVERTISEMENT 


Controlled Impedance Dual Coax Single Signal Interconnects 


Meritec controlled impedance Single 
Signal Interconnect (SSI™) Assemblies 
are now available in Dual Coax configura- 
tions. A common ground may be shared 
by two subminiature coax cables with 
separate signals in a 1x3 .100" x 100" for- 
mat. These coax cables may then be 
terminated to 1x3s, separate 1x2s, BNCs, 
SMAs or PCBs. The interconnects are 
designed to meet the requirements of 
electrically sensitive applications using 
high speed CMOS, ECL or GaAs logic. 
The assemblies are engineered to provide 
controlled impedance and propagation 
delay while minimizing crosstalk. 


Digital and analog 
interconnect systems 
that maximize board 
density and budget. 


IF you need speed and performance in a 
digital or analog interconnect system but 
have a limited budget turn to Meritec. 
Meritec digital and analog interconnect 
systems are designed to meet the require- 
ments of electrically sensitive applications 
using high speed CMOS, ECL or GaAs logic. 
Our systems are engineered to provide 
controlled impedance and propagation 
delay while minimizing crosstalk. You get ship 
to stock quality, backed up with technical 
service and applications support All at a cost 
that’s well in line with tight project budgets. 


For more information and free literature 
on the complete line of Meritec digital 
and analog interconnect systems, 

call 216-354-3148. 


FTE MERITEC 


A DIVISION OF ASSOCIATED ENTERPRISES 


Sra PEVIE MT OCR ae RPI ES 
Where QUGHIY GSSES DEFINE 


1359 West Jackson Street 
PO. Box 8003 

Painesville, Ohio 44077 
Phone: 216-354-3148 
FAX: 216-354-0509 


CIRCLE NO. 128 


248 = EDN April 15, 1993 











StrainRelief Handles for Meritec 
Carrier Systems allow frequent 
removal of the assemblies from 
the backplane 

Meritec has introduced Strain Relief 
Handles for their Subminiature Coaxial 
Carrier Systems. The handles provide 
extra strain relief in applications where 
the carriers need to be frequently 
removed from the backplane, I.e. for 
repairing or rerouting of individual 
cable lines. The handles feature an 
interior coax cable management reten- 
tion system, which consists of two tie- 
downs that secure cable lines to the 
inside of the handle. The retention sys- 
tem provides added strain relief and a 
means of organizing the cable lines 
into an orderly package. 





Low Profile Impedance Matched 
PCB Solderable Interconnects 
Meritec’s low profile, impedance 
matched PCB Solderable Inter- 
connects solder directly to the PC 
Board for a permanent connection. Pin 
lenghts of .110" and .160" are avail- 
able for different board thicknesses. 
The connectors feature precision, high 
Strength molded terminations for relia- 
bility in critical applications. Available 
in 1 x 2 and 1 x 3 configurations, the 
connectors are side-to-side stackable 
and feature heights as low as .150" 
from the PC Board, making them ideal 
for dense package applications. 
Meritec PCB Solderable Interconnects 
can be terminated to a variety of differ- 
ent subminiature cable types. 


VXI Too Much? 








Although VXI may be suitable for some test 
[Oi applications, it is overkill for many others. 
©.) Now, lOtech offers a cost-effective alterna- 
tive: DAls, our multi-channel IEEE 488 Data 
c PXGOLOii eam laitaelsaralancelmaclan)elelccmeeal 

trolled test systems. 
Flexible System Design—unlike VXI 
modules, DAls require no expensive 
chassis. As a result, a DAI system can 
: | : e\ cost a fraction of a comparable VXI 
f I ee system. Moreover, because DAls ac- 
— commodate the industry-standard 
~ IEEE 488 bus, they offer you unequal- 
led system-design flexibility: a DAI 
system can be augmented with 
any of the thousands of IEEE 

products on the market. 


Software Support—Software 
options for DAI systems include 
IBL@ Nyaa sViT ale ew ayer. laren ON] Perel alicia) 
Flare mmy0] 0) oXe)a mm ixe)aa tm ole) el0i(-lmmdalicecs 
party software packages such as 
Labtech™ Notebook®, HTBasic™, 
LabWindows®, and LabView®. 





Drle-WAC@e(Vinvitcola mariage lsatsal 


e ADC488/16 — 16-ch, 16-bit, 100 kHz A/D 

e Mux488/64 — 64- to 1024-ch multiplexer 

e Mux488/16SC— 16-to256-ch thermocouple, 
RTD, and strain gage multiplexer 

e DAC488HR/4 — 4-ch, 16-bit, 100 kHz D/A 

e DAC488/4 — 4-ch, 12-bit D/A 

e Filter488/8 — 8-ch programmable filter 

¢ TempScan/1000 — 32- to 992-ch 
temperature measurement instrument 

¢ Control488/16 — 16- to 256-ch power 
Reelalice) ics : 

¢ Digital488HS/32 — 32-ch, 1 Mbyte/s 
digital I/O interface 

HT Basic’ is a trademark of TransEra. Labtech™ Notebook” is a trademark of Laboratory 


Technologies. LabWindows* and LabView* are trademarks of National instruments”. 
Ail other trademarks and trade names are the property of their respective holders. 













Consider the 
_ Data Acquisition Alternatives 


For immediate response, call (216) 439-4091. 





_the smart approach to instrumentation 


4 a © 25971 Cannon Road ° Cleveland, Ohi044146 © ‘Tel (216) 439-4091 © ~—_— Fax (216) 439-4093 











































PC Boards Not Enough? 








If you’re considering PC data acquisition 
fo) [Ure Pal alum oXey- Ine yumm exe) aki (e(-1amm (©) e161 sien ally] 
DaqBook/100 alternative. | 


Notebook-based Data Acq—Unlike 
plug-in boards, the DaqBook/100 attaches 
to PCs via the parallel port—which means 
that it works as well with your notebook PC 
as with your desktop. What's more, the 
DE To] sole) 7m kee merc lamtr-laniccimel-it-me\i-mZelely 
PC's parallel port at 170 Kbytes/sec and 
includes a second parallel port for attach- 
ing your printer. | 


Small & Versatile—The DagBook/100 
eo)aaleyiat-cmeal-mielareid(elahwe)mx-\'/-19-16 0)(0(e bs 
Tas eXey-1 cok minke) arm ae re le (eM ey-(e.c-le(omual-ls 
fits under the average notebook PC. 


Portable—Powered by 12V car _ 
battery, rechargeablenickelcad- _/ 
mium battery, or AC line, the / 
compact DagBook/100 is truly “ 
portable, letting you locate your 
test system wherever your application 
requires. 


DaqBook/100 Features 


e 16-ch, 12-bit, 100 kHz A/D 
expandable to 256 analog inputs 

e¢ 512-step random channel/gain sequencer 

e 2-ch, 12-bit D/A 

e 24-ch, general-purpose digital I/O lines, 
expandable to 192 digital I/O lines 

ieee nen curacelielirjmiaielele 

e 5-ch, 7 MHz counter/timer 

ide orreialidal-lgaatereele) (me) eae) al -4el-1aer-] 0] (mace) 
256 channels 


¢ §8-ch strain-gage option expandable to 
128 channels 

e Included drivers enable easy migration of 
Eye) e)|er-}a[e]ahduce)agus exe) ele] (-lmrer-le-me-(ee ps eXey-lkehy 
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First in IEEE 488.2 support 


__ADC483.2Channel Oscilloscope 
ig ‘rigger 
| | Channel Selection — = 


Z i Trace Aloo | [| Trace B [9g | (+ 


i (Scan Role 


= i*|| 100,900|| 
| Acquisition Control 
|. {) Continuous 
: © One Shot 


: | One Shot Arm | 





First Visual Basic® front panels for Data Acquisition Instruments 


First-rate applications support from our IEEE experts 


Oniy lOtech provides you with first-rate 
IEEE support—from our comprehensive IEEE 
product offerings to our expert applica- 
tions support. Over the years, we have led 
the way with industry firsts—including our 
new high-speed IEEE interface for note- 
book PCs and our SCSI/IEEE interface for 
HP's new 705 and 710 workstations. 


Our record of IEEE firsts means that an 
investment in lOtech products guarantees 
you an easy upgrade path to new com- 
puter platforms and operating systems as 
they become available. And our commit- 
ment to first-rate support means that 
your application questions receive our im- 
mediate attention. In fact, we're so com- 
mitted to your satisfaction that you 
receive a 30-day, money-back guarantee 
on all lOtech products. 


First serial/IEEE converter that fits on the end of a cable 


For immediate response, call (216)439-4091. 


lOtech, Inc. SS 
25971 Cannon Rd. ¢ Cleveland OH 44146 
(216) 439-4091 ¢ Fax (216) 439-4093 





First SCSI/IEEE interface for HP 700 Series workstations 








es 


the smart approach to instrumentation 





First SBus IEEE interface for Sun workstations 


Visual Basic” is a trademark of Microsoft. CIRCLE NO. 5 All other trademarks and trade names are the property of their respec 














EDN-NEW PRODUCTS 


detector edge-placement error is +70 
psec. Pricing is $10,000 to $13,000 per 
pin. Delivery is 9 months, ARO. Advan- 
test America Inc, 1100 Busch Parkway, 
Buffalo Grove, IL 60089. Phone (708) 
634-2552. Circle No. 489 


4-port multiplexer for boundary- 
scan tester. The $495 Mux/4 board al- 
lows ProTest systems to simultaneously 
test four IEKEE-1149.1 scan chains in 
one or more targets. Targets can be 
scannable ICs or pe boards. The test 
systems are priced from $7995 to 
$30,000. AIS, 821 Riverside Dr, Los Al- 
tos, CA 94024. Phone (415) 941-3247. 
FAX (415) 941-7642. Circle No. 490 


SCSI bus analyzer. The 8420 provides 
64k frames of capture memory, 20-nsec 
time-stamp resolution, eight levels of 
trigger qualification with branch con- 
trol, and pre- and post-trigger control. 
The unit provides a nonvolatile memory 
for setup parameters and includes an 
RS-232C port that can drive a serial 
printer to provide hard-copy output. An 
auto-print feature allows unattended 
capture of random faults. $2495. Cus- 
tom Computer Products Corp, Box 
1137, Hollis, NH 03049. Phone (603) 
465-2117. Circle No. 491 


Macintosh-based token-ring ana- 
lyzer. Tokenpeek turns a Macintosh on 
a token ring into a network analyzer 
that captures all traffic on the ring. The 
network need not consist only of Macin- 
toshes. The software works with at 
least 16 protocols; it does require DCA/ 
Avatar Lanway Token-Ring cards, how- 
ever. The software helps you find per- 
formance degradation in its early stages 
and isolate unproductive rings. $995. 
AG Group Inc, 2540 Camino Diablo, 
Suite 202, Walnut Creek, CA 94596. 
Phone (510) 937-7900. Circle No. 492 


ISA bus isolated analog 1/O card. 
The $399 K16/PC accepts eight inputs 
that you can program individually for 
ranges of +1V, +100 mV, or 4 to 20 
mA. The ADC resolution is 16 bits; the 
reading speed is 5000 readings/sec; and 
the error is +0.02%. Options include a 
pair of 16-bit DACs, TTL I/O channels, 
and a floating transducer excitation 
power supply with 10V and 24V out- 
puts. Dynamic-link library drivers for 
MS-Windows V3.1 accompany the 
board. These drivers work with all Win- 


Test & Measurement Instruments 


dows languages, including VBasic. A 
virtual-multimeter program also accom- 
panies the board. Saelig Co, 1198 Mose- 
ley Rd, Victor, NY 14564. Phone (716) 
425-3753. Circle No. 493 


3°4- and 4'2-digit DMMs. The $159, 
4000-count 390 and the $179, 20,000- 
count 391 offer respectively 0.1% and 
0.05% maximum error on de voltage 
measurements. The 390 measures tem- 
perature from —50 to 1300°C and ca- 
pacitance in five ranges to 40 wF. Both 
models measure frequency—to 500 kHz 
on the 390; 200 kHz on the 391. Both 
models also provide an audible continu- 
ity indication. The 391 makes true rms 
ac measurements. Maxtec Interna- 
tional Corp, 6470 W Cortland St, Chi- 
cago, IL 60635. Phone (312) 889-1448. 
Circle No. 494 


PID packages for Macintosh and 
MS-DOS PCs. Versions of this $295 
proportional-integral-derivative control 
software work with two of the vendor’s 
software packages: LabView for the 


Macintosh and LabWindows for MS- 
DOS. The algorithms feature bumpless 
auto/manual transfer, antireset windup, 
direct/inverse action, and manual out- 
put adjustment. National Instruments 
Corp, 6504 Bridge Point Pkwy, Austin, 
TX 78730. Phone (800) 483-3488; (512) 
794-0100. Circle No. 495 


Software analyzer. Codeprobe, a 
companion tool to debuggers and profil- 
ers, lets you monitor a program running 
at full speed, and capture such events 
as hardware, DOS, and BIOS inter- 
rupts, and user-defined events. After 
an event, you can display a trace in sum- 
mary or fully decoded form. Time-stamp 
resolution is under 1 msec and can be 
as low as 838 nsec if you read registers 
directly. MS-DOS-based package, $350. 
General Software Inc, Box 2571, Red- 
mond, WA 98073. Phone (206) 391-4285. 
FAX (206) 557-0736. Circle No. 496 


Pattern-matching add-on. Genmatch 
for National Instruments’ Labview for 
Apple Computer’s Macintosh systems is 


Zenith’s ZPS-45 





BIG 45 watt 
universal input 
power supply in a 
small 3” x 


5” size 


Who said big things don’t come in small packages? The ZPS-45 with universal 
input gives you increased power density in a miniature 3” x 5” footprint — with no 


minimum load requirements. 


Available for new systems design and replacement, the triple output ZPS-45 
automatically operates from any continuous AC voltage between 90 and 265 
VAC or DC voltage between 120-364 VDC. Choose the ZPS-45 with + 5V output, in 
either the + 12V or the + 15V version, open-frame or enclosed configuration. It’s 
designed to meet rigid international safety and EMI standards: UL, CSA, IEC and 
VDE/B. And it’s backed by a one year warranty from Zenith — a leading 
worldwide OEM supplier with over 70 oes | of electronics experience. 


2nd | andoutput | 3rd | rd Output 


Maximum 
Output ae oo enon 
Zenith Power Amps DC Amps Amps 
Model (Watts) fase (Min/Max) (Nominal) (Min/Max) Ree wig 


meus | as | +50 


eh er [90/07 


aa at? [wo | i ee 


At Zenith, the quality goes in before the name goes on!® 


eEMITH magnetics 


4000 Milwaukee Avenue 
Glenview, IL 60025-2493 
Fax: (708) 391-7078 


U.S. and International Stocking Distributors 





For more information cail: 
4-800-827-8720 


KKK K KKK KK 


Inquire about the ZPS-30 — our 30 watt 
triple output 3”x 5” power supply. 





ELECTRO Booth #2228 
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Your brighter future begins with — by extracting parameters in minutes 
MOTIVE (MOdular Timing VErifier). | and simulating PCB interconnect net- femeay 
This is our high performance analysis — works in seconds. PDQ (Pre-route Delay ‘|g BD ESIGN 


Quad Design software can be used independently or together on a broad spectrum of industry-standard engineering workstations, and automatically interfaces with a host of popular CAE/CAD environments. 


CIRCLE NO. 130 





In-Circuit EMULATORS and BACKGROUND Debugger 





Microsoft Windows 3.X based user interface 


Pull down Menus Speed bar (point and click) 
MUL300. NohauCormp, == —is Be 
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programs __ oe 
hrough DDE. 
Watch Window 
for High Level 


variables 
Register 


Window 





Context sensitive Help Line Trace Buffer Window C Call Stack 





Full support for all derivatives. 
Call for FREE demo disk. 


To learn more, please call (408) 866-1820 for a FREE 
Demo Disk. Or call our 24-hour Information Center at 
(408) 378-2912 for information via your fax. 


51 E. Campbell Avenue 
Campbell, CA 95008 
Tel (408) 866-1820 

Fax (408) 378-7869 


Australia (02) 654 1873, Austria 0277 20-0, Benelux (01858) 16133, Brazil (011)-458-8755, Canada 1-514 
689-5889, Czechoslovakia 0202-2683, Denmark 43 44 60 10, Finland 90-4526-21, France (1) 69 41 
28 01, Germany 08131-25083, Great Britain 0962-733140, Greece (01) 862 9901, Hungary (1) 163 7461, 
India (0212) 422164, Israel (03) 491202, Italy (011) 771 00 10, Korea (032) 860-5470, New Zealand 
09-3092464, Norway 02-67 40 20, Portugal 01-80 95 18, Romania 961-30078, Singapore +65 749-0870, 
Slovenia 061-445-526, S. Africa (021) 23-4943, Spain (93) 217 23 40, Sweden 040-92 24 25, Switzerland 
01-740 41 05, Taiwan 02 7640215, Thailand (02) 281-9596. 
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PICO 
py ony») 
Converters 


® 365 Standard Models 

® Single, Dual & Triple Output 

® Remote Disable Pin Standard 

e Up to 100V DC Output now 
Standard 


® 500V DC Isolated Input to 
Output 


e All Units Shielded 


PICO also manufactures over 850 
standard DC-DC converters and over 
2500 ultra-miniature transformers, 
inductors and new AC-DC power supplies. 


Delivery— 
stock to 
one week 


PICO 


Electronics, Inc. 


453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 


Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 
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EDN-NEW PRODUCTS 


Test & Measurement Instruments 


a pattern-recognition virtual-instru- 
ment software package. It extracts fea- 
tures of complex time- and frequency- 
domain signals and lets you specify 
the criteria for declaring a match be- 
tween the signal under test and the pat- 
tern you use as a template. $3500. 
Genias Corp, 2006 Woodrun SE, Low- 
ell, MI 49331. Phone (800) 443-6427; 
(616) 897-5252. FAX (616) 897-0306. 
Circle No. 497 


4-channel, 10-MHz, 12-bit VMEbus 
transient recorder. The VTR1012 op- 
erates in continuous and burst modes 
with programmable pre- and post- 
triggering. It stores as many as 512k 
points per channel and lets you vary 
the amount of memory used. VTR1012 
with 128k points of memory per chan- 
nel, $4995. Joerger Enterprises Inc, 
166 Laurel Rd, East Northport, NY 
11731. Phone (516) 757-6200. FAX (516) 
757-6201. Circle No. 498 


Prototyping tool for SBus slave 
boards. The DPSS-1 prototyping 
board includes a bus interface com- 
pliant with Sun Microsystems’ SBus 
specification VB.0. The prototype area 
measures 3X 4.75 in. Fast CMOS driv- 
ers, receivers, and buffers facilitate 
prototype checkout. The $495 price in- 
cludes a bootstrap PROM for Forth 
code, a 6-pin header interface, three 
PLDs, and a 10-pin socket for a pull-up 
resistor network. Dawn VME Prod- 
ucts, 47073 Warm Springs Blvd, Fre- 
mont, CA 94539. Phone (800) 258-3296; 
(415) 657-4444. FAX (415) 657-3274. 
Circle No. 499 


Conformance-test software for 
frame relay protocol. ACTER (ab- 
stract conformance testing frame relay) 
software runs on the vendor’s PT502 
and PT302 protocol testers. The tests 
allow developers to verify that the im- 
plementation of the protocol in a device 
conforms to official standards such as 
the American National Standards Insti- 
tute’s ANSI T1.617. $1030. Delivery, 
four to six weeks ARO. Hewlett- 
Packard Co, Box 58059, MS51L-SJ, 
Santa Clara, CA 95051. Phone (800) 452- 
4844. Circle No. 500 
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for mixed mode multi-level 
electronic simulation 


So much for the SPICE generation! We 
owe a lot to Berkeley’s simulator of the 
70’s... Unfortunately less than 5 % of 
PCB’s are actually simulated: drastic 
improvements were needed for designing- 
in Total Quality-through-Simulation and 
they required a leap forward. 

SMASH™ is not a product of the 
SPICE generation, but a novel approach 
encompassing mixed mode (analog and 
digital) and true multi-level simulation 
(electrical, structural, behavioral) with 
FAST algorithms: it has the power of a 
unique and brand-new simulation engine. 
Since SMASH™ interfaces with a standard 
C-language compiler for behavioral 
simulation, it enables cross-compiling from 
any library format (VHDL™, VERILOG™ ...) 


Moreover, it provides the unique 
feature of Simulation “Transparency” to 
enable dynamically-varying models. 
Whatever the size of your circuit, 
SMASH™ can handle it on any platform 
with MS-Windows, Mac-OS or UNIX. 


With its ten thousand component 
PRISM library it provides users with top 
productivity improvement: 
but above all SMASH™ 
conveys the DOLPHIN 
labels for Friendliness, 
Intelligence and Total 
Quality! 


DOLPHIN 


INTEGRATION 

8, chemin des Clos Dolphin US 

B.P. 65 ZIRST Suite 130 

38242 Meylan 3333 Bowers Avenue 
France Santa Clara. CA 95054 
tel. (33) 76.41 10 96 phone: (408) 727 - 7619 
fax (33) 76 90 29 65 fax: (408) 748 - 1826 


Preferred partners: 

CAST (USA), The CAD Team (Canada), PLM 
(France), JETTEK, SOLJET (Taiwan)... 

SMASH™ is integrated in RUN of. FORMULA 
GmbH for PCBs on Mac, is a member of the 
CHIPWARE Umbrella for ICs on PC and SUN, is 
associated with ECS of Data I/O and DW-2000 of 
DESIGN WORKSHOP... 
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K Your Language. 


N°’ you Can write test programs in 
your favorite Windows 3.1 environ- 
ment and let the new WaveTest® 
Visual Instrument Programmer add 
GPIB, VXI, MXI, or RS-232 instru- 
ment control for you. WaveTest VIP 
takes care of all the details such as 
instrument set-up, virtual panels, report 
generation, and data analysis. It even 
provides documentation automatically! 
WaveTest VIP has a built-in library 
of 250 drivers for instruments from over 
30 different vendors. You can adda 
new driver for any instrument in just a 
few hours, instead of several days, with 
our easy-to-use graphic interface. 
eo” he instruments that you need for 
your test appear as icons on a Windows 
tool bar. Once you select an instru- 








ment, you can control it interactively to 
try various settings and data collection 
methods. When you have completed a 
test set-up, you can even switch to 
another language without needing any 
changes in instrument settings. And 
WaveTest VIP gives you instrument 


simulation. So you can run your pro- 
gram without having the actual instru- 
ment attached to your computer. 
When it's time to analyze your data 
WaveTest VIP does that, too, with 


FFT, averaging, statistics, and matrix 
Wavetorm 













© Square math. That's a lot of flexibility — in 
@ si 

CO theengiey Sine any language. To request a demo 

© Triangle 


disk or place an order call 


1-800-223-9885. 


© Arbitrary 1 





2 Full Test 
C] Partial Test 


Special Offer: Order your copy of 
WaveTest VIP before April 30th, 1993, 
and we'll include, free of charge, your 


choice of Quick-C® or Visual Basic™. 


Data =F5000 


©1992 Wavetek Corporation Product names listed are trademarks of their respective companies. 


| U.S.A.: (619)279-2200 / U.K.: (603)404824 / Germany: (089)96 09 49-0 / Hong Kong: (852)865-1903 
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Your customers expect quality, service and reliability. With the 

UL Mark on your product, you offer them more. 

We realize getting your products recognized in today’s tough marketplace 
is a struggle against time, economics and competition. UL, the American 
Mark of Safety, is the most widely accepted, used and trusted symbol for 
compliance with safety standards and installation codes in the United 
States. The UL Mark represents a most important product feature— 
demanded by your customers, as well as by designers, installers, 
contractors and distributors. No other U.S. safety testing and certification 
organization offers as many services and such thorough evaluations, 
impacting billions of products each year. And at UL, we understand your 
need for high quality and responsive personalized service. 

From electronic components to office equipment, and from industrial 


Lae F 





controls to high-tech medical equipmen 
inspection and evaluation serw and internationa 


requirements. And UL re ore facilities to the ISO 9000 quality 





assurance standards any other registrar in the United States. So 





ore— the UL advantage. 





whatever your pr, 
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Underwriters Laboratories Inc. 
Client Relations Group (STR) 

333 Pfingsten Road 

Northbrook, Illinois 60062 
Telephone: (708) 272-8800 Ext. 3799 
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nt targeted for both R&D. 
‘oduction applications. SRS 
ive the features you want, 
you need, the quality 
d, and the low prices 
» them truly exceptional 





Synthesized Function Generators Time Interval / Frequency Counter 
e 3, 15 or 30 MHz range, all with 1 pHz resolution e 25 ps single shot resolution 
e Sine, square, ramp, triangle, and arb waveforms e 1.3 GHz max. frequency, 11 digit resolution 
e Logarithmic / linear sweeps and modulation ¢ Statistics, Allan variance, histogram outputs 
e Optional GPIB, RS-232 interfaces ¢ GPIB, RS-232 and printer interfaces 
DS335 ...1ccsescserssereees PIIS SR620.....2222222+100++. $4500 


DS340 ....ccccccccccesers P1SID 


DS345 ..ssecseerseseees $2195 Pulse / Digital Delay Generator 


e 4 delay channels, delays to 1000 seconds 


FFT Spectrum Analyzers ¢ 5 ps delay resolution with 50 ps rms jitter 
e 476 1Hz to 100 kHz frequency range e GPIB interface, internal or external timebases 
¢ 90 dB dynamic range DG535. weseccesecsnseneee $3500 
e PSD, octave, THD, band, sideband analysis 
e Internal source, network analysis (SR770) 10 MHz Frequency Standard (LORAN-C) 
¢ GPIB, RS-232, printer interfaces, 3.5" DOS drive Mie eam clock long term stabdiy (1 0”) 

SR760 ...s00s00s000000e- $4750 y 


¢ Four 10 MHz outputs, adjustable TTL output 
¢ Phase comparator with strip chart output 
e GPIB interface, 8' antenna, 100' coax cable 


FS700 wevvseseseeeeessee- $4950 
STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Ave., Sunnyvale, CA 94089, TEL: (408) 744-9040, FAX: 4087449049 
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SPW — The DSP Framework 


PLL BLOCK PARAMETERS 












MAIN PARAMETERS 





SPW Libraries 
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VCQUALIZERS, RADAR, SPEECH COMPRESSION, ANSWERING MACHINES, CDMA, NAVIGATION, GPS RECEIVERS, V.32, WIRELESS. 
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Design, Simulation, Analysis and Implementation. 
Need we say more? 


CoOMDISCO 


-  SYSTEMS,INC 


US.: Telephone 1-415-574-5800, Fax 1-415-358-3601 Europe: Telephone +44-454-614-256, Fax +44-454-614-700 
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Math libraries for TMS320C40. Py- 
thagoras is a library of routines for per- 
forming vector math, signal process- 
ing, and image processing on the 
TMS320C40 DSP chip. The routines 
were hand coded in TMS320C40 assem- 
bly language, and the supplier claims 
that functions called from C run from 
2 to 10 times faster than routines in 
competitive products. The routines run 
on any 320C40-based DSP product, in- 
cluding the supplier’s own VMEbus- 
based Hydra and Cyclops DSP boards. 
You can use the routines to develop 
software on PCs and Sun workstations. 
PC version, $1296; Sun version, $1495. 
Ariel Corp, 433 River Rd, Highland 
Park, NJ 08904. Phone (908) 249-2900. 
FAX (908) 249-2123. Circle No. 408 


Signal integrity tool for PC. The DX 
Series timing-analysis and transmis- 
sion-line-integrity tools, which run on 
Quad Design workstations, include a 
multitasking user interface based on 
Quarterdeck Office Systems’ DESQ- 
view/X, thus giving the function and 
appearance of the OSF Motif GUI run- 
ning on an X-Window system. The tools 
include Motive-DX, a fast system-level 
timing verifier; TLC-DX, which simu- 
lates transmission-line effects; XTK- 
DX, which predicts the effects of signal 
distortions and ground bounce on circuit 
performance; and PDQ-DX, which lets 
Ns investigate the signal delays. Mo- 
ive-DX, $16,250; TLC-DX, $10,900; 
XTK-DX, $19,000; and PDQ-DX, $4750; 
Unbundled, basic versions also avail- 
able: Motive-SO, $9950; TLC-SO, 
$8900. Quad Design Technology Inc, 
1385 Del Norte Rd, Camarillo, CA 
93010. Phone (805) 988-8250. FAX (508) 
988-8259. Circle No. 409 


pSOS for SNMP. The SNMP support 
package provides an industry-standard 
mechanism to monitor and manage any 
networked-pSOSystem embedded appli- 
cation from remote computers running 
SNMP-compatible management soft- 
ware. The basic package includes a tar- 


get-resident SNMP software library 
and host computer-based Management 
Information Base (MIB and MIB II 
standards) compiler. The compiler lets 
you write descriptions of target-system 
characteristics that are readable by 
computers running SNMP management 
software. Host systems are Sun 
SPARCstations and PCs; target sys- 
tems are the Motorola 68000 family and 
the Intel i960. From $1400. Integrated 
Systems Inc, 3260 Jay St, Santa Clara, 
CA 95054. Phone (408) 980-1500. FAX 
(408) 980-0400. Circle No. 410 


Programmable-logic design tools. 
MAX + Plus ITI Version 3.0 supports Al- 
tera’s new static RAM-based FLEX 
8000 PLDs, plus Altera’s MAX 7000, 
MAX 5000, and Classic families. This 
new version is available on HP 9000 Se- 
ries 700 workstations, Sun SPARCsta- 
tions, and 386- and 486-based PCs. You 
can use schematic capture, high-level 
text descriptions, waveform-design en- 
try, or a combination. The tools compile 
the source files into any of Altera’s four 
programmable-logic families, and you 
can experiment to find the family that 
best suits your requirements. $795 to 
$9995, depending on device and work- 
station. Altera Corp, 2610 Orchard 
Pkwy, San Jose, CA 95134. Phone (408) 
894-7000. Circle No. 411 


32-bit pc-board layout tools. 
Printed Circuit Board Layout Tools 
386+ incorporate a 32-bit database that 
gives you unlimited board capacity and 
high-speed loading. High-speed graph- 
ics drivers let you pan and zoom with 
no delay in redrawing a screen for even 
the densest boards. The tools automati- 
cally generate surface-mount and 
through-hole footprints from dimen- 
sional specs; they create any type of 
simple or complex pad stack and edit 
all objects, text, outlines, routes, vias, 
pads, and holes. $2495. OrCAD Inc, 
3175 NW Aloclek Dr, Hillsboro, OR 
97124. Phone (503) 690-9881. FAX (503) 
690-9891. Circle No. 412 


Windows image-analysis tools. Mo- 
cha, an image-analysis system for Win- 
dows 3.1, features integrated image 
processing and measurement, image- 
annotation tools, a scientific-data work- 
sheet with transform language, and 
data plotting. It doesn’t require a frame 
grabber to process and measure stored 
images; you can acquire images from 
instruments, scanners, and off-site sys- 
tems and then use your own PC for im- 
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age analysis. Mocha runs with single 
or dual monitors. $3995. Jandel Scien- 
tific, 2591 Kerner Blvd, San Rafael, CA 
94901. Phone (800) 874-1888, (415) 453- 
6700. Circle No. 413 


Boot-time configuration utility. 
Bootcon 2.0 lets you create as many as 
100 different system configurations and 
choose any one of them at boot-up time. 
You no longer have to bother with mul- 
tiple AUTOEXEC.BAT and CON- 
FIG.SYS files. This new version is com- 
patible with Microsoft MS-DOS 6.0 and 
Supports a mouse. $79. Modular Soft- 
ware Systems, 25825 104th Ave SE, 
Suite 208, Kent, WA 98031. Phone (800) 
438-3930, (206) 631-5781. FAX (206) 
631-5779. Circle No. 414 


EPERE TOR 


Block-diagram DSP tool. Hypersig- 
nal-Windows Block Diagram Code Gen- 
erator adds C-code generation to Hy- 
persignal-Windows Block Diagram, an 
object-oriented simulation program for 
signal processing. The code-generation 
capability lets you move DSP programs 
from the simulator, where you develop 
them, to other targets. You need both 
the new code generator and the original 
block-diagram tool. Code generator, 
$2995; main tool, $1995. Hyperception 
Inc, 9550 Skillman, LB 125, Dallas, TX 
75243. Phone (214) 343-8525. FAX (214) 
343-2457. Circle No. 415 


Board-support tools for Spectra. 
Board-support packages (BSPs) for 
Spectra work with a variety of off-the- 
shelf target boards from various ven- 
dors, including Motorola, Pep Modular 
Computers, Heurikon, and Radstone. 
Also available is BSPBuilder, a tool for 
modifying off-the-shelf BSPs or devel- 
oping new ones. The BSPs and tools 
comply with the Logio specification, an 
open interface to the Spectra software 
backplane. Individual BSPs, $1500; 
with SCSI support, $3000; BSPBuilder, 
$4500. Ready Systems Inc, 470 Potrero 
Ave, Box 60217, Sunnyvale, CA 94086. 
Phone (408) 736-2600. Circle No. 416 
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Viewlogic design tools for Lattice 
PLDs. The pDS+ Viewlogic design 
tools support Lattice’s pLSI and ispLSI 
PLD families. They run on 886- and 486- 
based PCs under Windows 3.0 and let 
existing users of Viewlogic software 
move from field-programmable gate ar- 
rays to the faster pLSI and ispLSI 
PLDs. Viewdraw schematic design- 
entry package, $800; pDS+ Viewlogic 
Fitter, $2195; Viewsim functional and 
timing simulator, $2000. Lattice Semi- 
conductor Corp, 5510 NE Elam Young 
Pkwy, Hillsboro, OR 97124. Phone (503) 
681-0118. FAX (503) 681-3077. 

Circle No. 326 


Print Postscript graphics from 
AutoCAD. CADscript for AutoCAD 
creates high-quality Postscript presen- 
tation graphics for maps, technical illus- 
trations, manuals, overheads, slides, or 
drawings. The software sends its output 
directly from AutoCAD drawing files 
to laser printers, color laser printers, 
color electrostatic plotters, film record- 
ers, or high-resolution image setters. 
The product saves you from having to 
go through a DXF interface to export 
files to desktop publishing programs. 
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CADscript for AutoCAD works with 
AutoCAD Release 11 and 12, and it’s 
made by Graphic Computer Services of 
Australia. $790. Third Party Interna- 
tional, 6246 SE Scott Dr, Suite 200, 
Portland OR 97215. Phone (503) 230- 
8909. FAX (503) 230-9209. Circle No. 327 
Graphic Computer Services, 2 Second 
Ave, Mt Lawley, Western Australia 
6050. Phone +(619) 370-3234. FAX 
+ (619) 271-8022. Circle No. 328 


pSOS for VME board. An off-the-shelf 
board-support package lets you run the 
pSOS real-time software kernel on the 
new Motorola MVME162 CPU board. 
The Motorola board is available (from 
Motorola) with a choice of processors 
(68040 or 68LC040) and either with 
VMEbus support or in “busless” con- 
figurations. The board-support package 
includes pSOS. From $7650. Integrated 
Systems Inc, 3260 Jay St, Santa Clara, 
CA 95054. Phone (408) 980-1500. FAX 
(408) 980-0400. Circle No. 329 


Utility kit for Windows. Winmaster 
1.5 includes 40 enhancements over the 
previous version including optional help 





bars, adjustable borders, snap-to edges, 
automatic file launching, and full func- 
tioning as a Windows shell and icon 
browser. This version includes com- 
pletely rewritten tools for file finding 
and disk reorganizing. The disk viewer 
works with additional disk types includ- 
ing CD ROMs, SuperStor volumes, and 
Microsoft RAM disks. $129.95. PC- 
Kwik Corp, 15100 SW Koll Pkwy, 
Beaverton, OR 97006. Phone (800) 759- 
5945; (503) 644-5644. FAX (503) 646- 
8267. Circle No. 330 


Gate-array physical design library. 
SLA20000 and SLA20000Plus are li- 
braries for two very low-power, high- 
performance gate-array families based 
on a new 0.65-~m N-well double-metal 
CMOS process. For both libraries the 
power dissipation is 1.6 »W/gate/MHz 
with typical gate delays of 0.41 nsec at 
3V. The SLA20000 has 545,000 maxi- 
mum gates (247,000 usable), 592 I/O 
pads, and level shifters for high-per- 
formance and low-power designs using 
3 and 5V dual power. The SLA 
20000 Plus offers 46,000 maximum gates 
(25,000 usable) and 208 I/O pads and 
gives maximum I/O count for low to me- 









QFP, SQFP and SSOP Test Clips 
provide testable upper pins or PGA 
platforms for simultaneous lock-on 
access of every lead. 


100-300MHz Oscilloscope Probe Kits 
featuring modular tips, fast rise times and 
best-signal cable lengths. 11 versatile kits. 





Safer DMM Test Lead Kits like this model 5901 
Bench Test Kit featuring silicone insulated wire, 
fully insulated clips, interchangeable tips. 


High Quality Boxes 
for building integral 
networks, voltage 
dividers, attenuators for 
noise-free interfaces. 





Plugs, Jacks, Adapters 
and Cable Assemblies 
designed for safe, positive 
electrical connections. 





Differential Probe Kit 
safely analyzes floating signals, 
extends scope functionality. 


Simple Math For DMM & Scope Users Or Anyone Who has It Safe. 


Nothing else equals Pomona’s 142-page 1993-1994 Electronic Test Accessories Catalog. You will find over 


6,000 solutions for testing leading-edge devices, interfacing with instrumentation or making reliable 
connections that will make your job easier. Ii Designed to meet new safety standards Hl 22 DMM & 
Scope Kits that extend testing capabilities M Unparalleled quality and reliability Ml Selection, availability. 
Get the book. It’s FREE. Call or write today. ITT Pomona Electronics 1500 E. Ninth Street P.O. Box 2767 
Pomona, CA 91769 Phone: (909) 469-2900 Fax (909) 629-3317. France: (33) 1 43 02 76 06, 

Germany: (49) 89 38871, Switzerland: (41) 1 726 00 00, United Kingdom: (44) 384 44 2394. 
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RELAYS ARE LIKE OYSTERS, YOU'VE GOT 10 LOOK 
BENEATH THE SURFAGE 10 FIND THEIR REAL VALUE. 


Think if you’ve seen one relay and you’ve seen them all? Take a closer look at 
Omron relays, and you'll find real value. ‘The bottom line value of Omron’s superior 
technology coupled with some of the most extensive customer support services in 
the business. Find, for instance, Our new G6R and you'll discover a relay twice as 
small as previous models. One that allows for smaller circuit board requirements, leading to 
smaller products, and the kind of treasure that ultimately returns lower product costs. The G6R 
also meets or exceeds all major international standards. But the real value of Omron is our 
extensive customer Support services. Real treasures like: Designed-in features to meet your 
requirements, Quality testing and custom stocking programs. Benefits 
that give tremendous value by OM ROM reducing your application design 
and administrative costs. So if you e think all relays are created equal, 


take a closer look at Omron. WE HAVE THE FUTURE IN CONTROL. Call us at 1-800-62-OMRON. 
CIRCLE NO. 137 
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dium gate-count designs. Data required 
for front-end design (schematic capture 
through simulation) is also available for 
most major CAE tools. NRE charges 
for libraries, engineering and CAD 
services, and prototypes, from $15,000 
depending on design requirements. S- 
MOS Systems Inc, 2460 N First St, 
San Jose, CA 95131. Phone (408) 922- 
0200. FAX (408) 922-0238. Circle No. 331 


Math tool kit for workstations. Mat- 
lab 4.0 combines numeric computation 
software, a fourth-generation program- 
ming language, and application-specific 
toolboxes. Toolbox types include neural 
networks, signal processing, control 
system design and analysis, system 
identification, and system optimization. 
For HP Series 700, IBM RS/6000 and 
Silicon Graphics IRIS Series 4-D work- 
stations, $2995. The Math Works Inc, 
Cochituate Place, 24 Prime Park Way, 
Natick, MA 01760. Phone (508) 653- 
1415. FAX (508) 653-2997. Circle No. 332 


Smith Chart simulation software. 
ARRL Microsmith 2.00 software simu- 
lates a Smith chart. You can use the 
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software even if you don’t have a de- 
tailed knowledge of Smith charts. This 
version of the software designs match- 
ing networks with fixed or variable LC 
components, stub-matches sections 
with transmission lines, makes fre- 
quency-dependent terminations, and 
displays conjugate plots. The software 
also saves designs-in-progress for quick 
resuming, and reads Spice files. $39 
plus handling. Amateur Radio Relay 
League, Publication Sales, 225 Main St, 
Newington CT 06111. Phone (205) 666- 
1541. FAX (203) 665-1166. Circle No. 333 


Control and data acquisition for PC. 
The Tele-Graf SCADA DOS software 
system, which provides functions for 
real-time data-acquisition and control 
applications, uses standard protocols 
via radio, leased line, or telephone dial- 
up. The system is LAN-compatible, al- 
lowing one operator workstation and 
several view stations. Features include 
sean rates, calculations, control se- 
quencing, data logging, full trending, 
and alarm. $2995. Nota Bene Technol- 
ogy Inc, 110650 Village Rd, Chaska, 
MN 55318. Phone (612) 368-4925. FAX 
(612) 368-3495. Circle No. 334 


Microcontroller development tool. 
The PICstart tool family helps you 
evaluate Microchip’s PIC family of 8-bit 
one-time-programmable RISC micro- 
controllers and develop code for them. 
The first member of the family is 
PICstart-16A, which supports the low- 
end PIC16C5X group of products. 
PICstart-16A includes an assembler, a 
simulator, a programmer board, and 
chip samples. The tool set runs on PCs. 
$159. Microchip Technology Inc, 2355 
W Chandler Blvd, Chandler, AZ 85224. 
Phone (602) 786-7200. FAX (602) 899- 
9210. Circle No. 335 


Visual Basic programming tools. 
VBAssist 2.0, an extension of Visual 
Basic, lets you visually create, edit, and 
save customized versions of objects in 
the Visual Basic Toolbox. It also lets 
you create scrollable forms and picture 
boxes and organize source code with an 
integrated code librarian. The package 
can generate dialog and menus from any 
Visual Basic form for use with SDK- 
compatible languages. $179. Sheridan 
Software Systems, 65 Maxess Rd, Mel- 
ville, NY 11747. Phone (516) 753-0985. 
FAX (516) 753-3661. Circle No. 336 


Get Talema Printed Circuit 


GET THE PERFORMANCE 
ADVANTAGE. 


Mount Toroidal Transformers. 


The bottom line in today’s global market 
is performance. Performance that 
starts with quality components like P.C. 
mount toroidal transformers from 
Talema Electronic. 


Manufactured in an ISO 9001 registered 
facility, Talema UL recognized toroids 
provide greater efficiency with less 
strayfield and hum. And these high- 
performance toroids are totally 
encapsulated to resist harsh solvents 
and operating conditions. 


Give your product the performance 
advantage of Talema P.C. mount 
toroidal transformers. 


Call or write for quote or specifications. 
For immediate technical data, see our 
catalog listing in EEM, Volume A. 


talema 


#3 Industrial Park Drive, P.O. Box 306 
St. James, MO 65559 
(314) 265-5500 FAX (314) 265-3350 
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Axe you depending on a plastic latch to maintain 
our data I/O connection integrity? 


Better think twice. 


Twice, because only the Molex SEMCONN™ 
I/O interconnect system features two points 
of contact, rather than just one. 


This two point contact system helps “lock” 
the connection, and maintain it through 
vibration as well as other demanding 
applications. 


Take a look at the SEMCONN system and 
you'll see that its positive locking plugs 
are constructed of a rugged, clear 94 V- 
polycarbonate that allows for easy verifica- 
tion of wire color code before termination. 


The result is one extremely durable and 
reliable connection you can depend on. 


lf you’ve been relying on a plastic latch to 
secure your data I/O connection, make it 
a point to contact Molex today for more 

information on the advanced SEMCONN. 


es 
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Bringing People & Technology Together, Worldwide™ 


Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 U.S.A., Tel: (708) 969-4550 @ European Headquarters: Munich, Germany, Tel: 49-89-413092-0 
Far East North Headquarters: Tokyo, Japan, Tel: 81-427-21-5539 © Far East South Headquarters: Jurong Town, Singapore, Tel: 65-660-8555 


CIRCLE NO. 139 





© 1991, Molex Incorporated 











Guide for selecting spectrum ana- 
lyzers. This guide covers a variety of 
spectrum analyzers for research, de- 
sign, equipment maintenance, or prod- 
uct test. The guide provides specifica- 
tions and applications. A “Spec at a 
Glance” reference chart helps you select 
the analyzer you need. Literature No. 


Databook on static RAM.Fast Static 
RAM BiCMOS, CMOS, and Module 
Data has sections on BiCMOS devices, 
CMOS devices, ASICs, 3.3V products, 
and fast SRAM modules. It offers two 
application notes: “The Motorola Burst- 
RAM” and “A Protocol-Specific Memory 
for Burstable Fast Cache Memory.” The 
publication also has a reference guide 
to worldwide sales offices and author- 
ized distributors. Document DL156/D. 
Motorola Inc, Phoenix, AZ. Circle No. 418 


Brochure on software series. The 
The No-Compromise, High-Frequency 
Analog Design System brochure out- 
lines the Series IV design system, 
based on the OSF/Motif graphical user 
interface. The color publication de- 
scribes the system in 18 points and pro- 
vides appropriate illustrations. EEsof, 
Westlake Village, CA. Circle No. 419 


App note on ADC design. The appli- 
cation note, “Designing a 16-Bit Resolu- 
tion Sigma-Delta A/D Converter with 
SPW,” demonstrates how to use the sig- 


sigma-delta ADC in wideband digital- 
audio systems. A number of block dia- 
grams and waveforms, generated by the 
SPW, document the design and perform- 


ance of the converter. Comdisco Sys- 


tems Inc, Foster City, CA. Circe No. 420 


Catalog of ceramic capacitors. This 
52-pg catalog (C-20-A) covers disk and 
high-voltage ceramic capacitors. It pro- 
vides specifications for temperature- 
compensating disks, safety-recognized 
disks, and miniature disks in voltage 
ratings from 12V de to kV de. The publi- 
cation also details packaging informa- 
tion. Murata Erie North America, 
Smyrna, GA. Circle No. 421 


Catalog on disk. The PTA Disk pro- 
vides a program to help you select A/D, 
D/A, T/H, sampling-A/D, and multi- 
channel products. It lists product speci- 
fications; catalog page references; the 
Standardized Military Drawing (SMD) 
number; product part numbers; pin-for- 
pin competitive cross references; and a 
time/frequency and frequency/time con- 


25A-8527-0. Tektronix Inc, Beaverton, | nal-processing worksystem (SPW) to| version table. Micro Networks, 





OR. Circle No. 417 | design and simulate a 16-bit-resolution | Worcester, MA. Circle No. 422 
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User-selectable 
reading rates 


Maybe the best 6'/2 digit DMM is actually a 5!/2 digit DMM. 


There’s more to a DMM’s overall utility than the 
number of digits displayed on the front panel. Take 


ments? Will input impedence load your circuits? 
Not with a Fluke 8842A. It beats HP’s 34401 


You'll choose the Fluke 8842A. For more infor— 
mation, contact your local Fluke representative. 


the time-tested 5'/2 digit Fluke 8842A: It gives hands down. Or give us a Call toll-free at 1-800-44-FLUKE 
HP’s 6'/2 digit 34401 something to measure up to. If isolation is an issue, Fluke’s 8842A provides (1-800-443-5853). 
Turn on a Fluke 8842A and you see a clean, the 1000V dc you 


simple front panel, ready to use. HP’s 34401, on 
the other hand, powers up in 5'/2 digit mode and 


John Fluke Mfg. Co., Inc., P.O. Box 9090, M/S 250, Everett, WA 
98206-9090. U.S. (206) 356-5400. Canada (416) 890-7600. 
Other countries: (206) 356-5500. ©1993 John Fluke Mfg. Co., Inc. 


need, unlike HP’s 
34401 which has 


Common Mode Noise 
Rejection 


requires as many as 14 keystrokes before arriving just 500V de. HP is a registered trademark of Hewlett-Packard Co. Information 
at the specified 6'/2 digit mode. There’s no display So if you’re subject-to change without notice. All rights reserved. Ad no. 00339 
to tell you where you are in the process. And if looking fora tough, wttmesience ezov Ta 
you turn it off, your setup is gone. dependable tool, 

t 


Made Voltage 
_ | Basic One Year DC 
sheets and footnotes. 


Then there’s interference. Will common or 
normal mode noise interfere with your measure- 


look beyond data 





PMLUKE. 
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Go ahead. Challenge us. Give us your impossible electronic and mechanical requirements. And we’ll 
get to work. As pioneers in microminiature interconnect technology, we’re continually developing and 
testing new materials, configurations, and manufacturing techniques to provide complete interconnect 
systems for smaller and more precise electronic equipment. We’re using conductors as small as 44 AWG. 
High-speed coaxes with up to 93% velocity of propagation. Terminations to standard industry con- 
nectors or to specially designed custom connectors, including one that allows 


conductors to be terminated at a density of over SOO contacts per square inch. 





And terminations on flex circuits with center line spacing smaller than 0.025." PRECISION 
& INTERCONNECT 
That’s today. Tomorrow? w« Tell us what’s on your mind. an AMP company 


CIRCLE NO. 141 
Portland, OR 97224 (503)620-9400. Sales offices across the U.S. and in Europe and Japan. 


%, % 
ot 
CER 


Precision Interconnect, 16640 S.W. 72nd Avenue, % 


SOLUTIONS FOR 
YOUR HAIRIEST 
| Bd 2X@) 54 OF DAY oe 














RELIABILITY YOU CAN DEPEND ON! 


MILITARY 


DC-DC CONVERTERS 





enon 


ae 
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300V for 


18 


DC OUTPUT 


to 110A 


2 to 300V 
1 to 8 outputs 


to 600 watts 





MULTI OUTPUT 


EL2000 SERIES 


WE PUT IT ALL TOGETHER 
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MAGNETICS 


tance please call Toll Free 1-800-421-8181 (in CA 805/484-4221) 


ARNOLD 


lONS aSSI$ 


For complete brochure and applicat 


ARNOLD MAGNETICS CORPORATION 


(805) 484-4113 


(805) 484-4221 « FAX: 


4000 Via Pescador, Camarillo, California 93012 « Phone 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


C-PLC: 
$289! 


“New C PeiaRainMAable miniature controller 
Seven 10-bit analog inputs 

- Seven digital inputs 

» 10-bit DAC: voltage or current output 
Twelve digital/relay driver outputs 
RS-232/RS-485 serial ports 
Enclosure with LCD/Keypad available 
Expansion bus for additional, low cost 1/0 
Easy to use Dynamic C™ development 
software only $195! 


Z-World Engineering 


1724 Picasso Ave., Davis, CA 95616 


(916) 757-3737 Fax: (916) 753-5141 
24 hr. Information Service: (916) 753-0618 
(Call from your fax and request data sheet #24) 
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Imagine if Your Product Could Talk! 

















V8600 text-to-speech synthesizer 


= Converts plain ASCII text into speech (“talking printer”) 
m= Requires only a single SV supply and speaker 
= Unlimited vocabulary—no custom recording necessary 
_™ Complete control of all speech parameters 
m Text, character, phonetic, tone and PCM modes 
= Microprocessor, serial and printer interfaces 
- Use in telecom, robotics, monitoring systems, etc. 
m Less than $100 in OEM quantities 
mw ISA, PC/104 and stand-alone versions available 


FREE V8600 DATABOOK 


USA 206 672-6909 (Ph/Fax) RY Sei 
UK/Europe 81 539 0285 (Ph) INCORPORATED 


RC Systems, Inc = 121 W. Winesap Road = Bothell, WA 98012 USA 


















- 23 seconds. 


UNIVERSAL PROGRAMMERS & TESTERS 


FLEX-700 $995 
(CONNECTS VIA PRINTER ld 


TUP-400 $745 
TUP-300 $575 


@ Program PLD (PAL, GAL, EPLD. PEEL 
MAPL, MAX, MACH, ...) E (E) PROM (UP TO 
16Mbit), BPROM, SERIAL PROM. FLASH, 
MPU (87XX,68XXX, 68HCXXX. PICIGXX, — 
TMS320XXX, Z8, PSD3XX. HITACHI. NEC...) 
= 40 pin DIP socket standard . Expandable to support PLCC. 
(T) SOP, SOIC, QFP, PGA. SIMM/ SIP_. with up to 84 
ins. 
a TTL74, CMOS 40/ 45. DRAM. and SRAM | 
@ Optional EPROM EMULATION capability. 


8051 IN - CIRCUIT EMULATORS 
NICE-51 Systems from $795 


@ Support: 80(C)31/80(C)32._80C51FAFB. 
8344,80(C)51,80(C)52.800851. 

800550,800552 80C652/654 : 
m Features include: 128K emulation memory, symbol- — 
ic and C source level debuggers. 16K deep and 48 
bits wide real time trace recorder. pulldownmenu 

driven software, takes no space in user memory, 
\/O, interrupt. register. or stack. : 


Tribal SmeTOS HONS Inc. 
fER BEVD. FREMONT. CA 94538 

a (510)623- -8859 

FAX: (510)623-9925 


CIRCLE NO. 231 | 


EPROM EMULATION SYSTEM 


The Most 
Flexible — 
EPROM 
Emulator 
You Can Get 


mo Today! 


m Emulates up to 8 m@ Accepts Intel Hex, 
4-Megabit EPROMS Motorola S-Record 
through one standard and Binary files. 
sere Bor g Software available 
m@ Downloads 2-Megabit for IBMPC and 
programs in less than compatibles. 


and modify individual 
bytes or blocks. 


ORDER TODAY--IT’S EASY 


CALL OR FAX FOR MORE INFORMATION 


Incredible So Inc. 
(708) 870-7027 
(708) 870-0120 Fax 


isa and MasterCard accepted. 


CIRCLE NO. 234 


_ Base 27256 EPROM 
m Allows you to examine — Ss .ctam $395.00. Other 
configurations available. — 


Low Cost 
Sweep Generator 


With the NEW Boonton 2200 and 2210 mi- 

crowave sweepers, you get high output 
power, unmatched spectral purity, excel- 
lent linearity, and true analog sweep from 
10 MHz to 20 GHz ... PLUS HP 8350 and 


_ Wiltron 6600 emulation and a 3 YEAR war- | 


ranty, all for significantly less cost. 
Tel 201-584-1077 Fax 201-584-3037 
Over 45 Years of Service 


BOONTON 791 Rt 10, Randolph 
ad New Jersey 07869 
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Best Value in the World 


Commercial & Milspec 
POLYIMIDE & FR4 


1 to 5 DAY TURN 
1 to 12 Layers 

PRINTED CIRCUIT PROTOTYPES | 

2 PIECE PRICES FOR FR4 .062 Th. 
| LAYERS | 1 | 2 | 384 | 586 | 788 | 
__|_15 | $233 [$292 | $639 | $787 | $935 | 
| 30 | 264 [330 | 724 | 891 | 1059 | 
| 60] 311 | 389 | 953 | 1049 | 1137_ 
i oR Bee eae 
120 | 385 | 486 | 1044] 1311 | 1559 | 


M@ 5PIECESx 1.34 M5 DAY PRICES ABOVE 
M 10 PIECES x 1.67 Ml ULLISTED 


EXTRAS DISCOUNTS 





1 Photo Plotting 


@ Testing 
@ Gold Contacts - $50 
@ 25% — Below 8 Mil/.020 MCOD WM CREDIT CARD 
@ SMOBC & LPI — $50 SALES 

FOR MORE INFORMATION CALL OR FAX 

Ken Bahl 
1108 W. Evelyn Ave., Sunnyvale, CA 94086 

Phone (408)735-7137 FAX (408)735-1408 Modem sous 9842 
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ture to PCB Layout 
ndows $795 





OPERATOR INTERFACE 
INDUSTRY PROVEN RELIABILITY 


* 30 or 45 key Tactile 
Keypad 

* 80 Character (4 Line 
X 20 Character) 

* 300 to 19200 BAUD 

* Programmable 
Function Keys 

* RS-232 or RS-422 
Interface 

* Simple Menu Set-up 

* Standard or Custom 
Keypad Graphics 

* 5 VDC or Extended 8-24 VDC 

* Less than 8 Ounces 

* Full Two Year Warranty 


ProCaAd Advanced for MS Windows 
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Oxeexe 





xoekoe 
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Before Spending a lot of money on PADS2000, 
ProTel, PCAD etc, You should take a look at our 
"One CAD Solution"-Schematic capture,PCB layout, 
two sided SMT,Autorouter, Mechanical drafting ... 
(¥ Integrated Schematic, PCB, & Mech. drafting 
ww True Windows app. (Full drivers support) 

No Size Limits !; Virtual memory, 1 micron res. 
[W Prioritized multi-tasking and multi-windows 

File locking & sharing for Windows Network 
Full function eval. kit with complete manuals 
(4Bks) $100.00 (Creditable towards purchase). 
Interactive CAD Systems, P.O. Box 4182 
Santa Clara, CA 95056. (408) 970-0852, FAX: (408) 986-0524 
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Two. Technologies, Inc. 
419 Sargon Way 
Horsham, PA 19044 
PHONE (215) 441-5305 
FAX (215) 441-0423 
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TURBO 320 


Realtime DSP Development System 




























Industrial Computer Solutions 







Shown with 
user application 
daughter board 










¢ INDUSTRIAL PC’s 
¢ 486DX2-50/66, 486DX-50/33, 386DX-33 
386SX-25, 286-16 CPU BOARD 
e 4/6/8/12/14/18/20 SLOT PASSIVE BACKPLANE 
BOARD SEGMENTED BACKPLANE BOARD AVAIL- 

























Digital Signal 
Processor development environment 















sald tate é ABLE 
using TI's TMS320C30 40 MHz floating ¢ RACK MOUNT ENCLOSURE - 15 MODEL UP 
point DSP and the Tl Compiler, PTO 20 SLOT 







Assembler, Linker and Debug software. * RACK MOUNT KEYBOARD, MONITOR 


















FEATURES e RAM/ROM DISKS 
¢ Daughter board ONL Y $995 e 8 SLOT PC BUS CARD CAGE/DISKLESS 
interface ENCLOSURE 
sa cia WINTRISS 
ENGINEERING J & K Technology 
°40 MHz speed oe 43224 Christy Street Fremont, CA 94538 


PO Box 230035, Encinitas, CA 92023 


¢ Tl Software compatible 800-733-8089 


CIRCLE NO. 239 


Universal Programmers 
SUPERPRO / EM $399 


SUPERPRO® $549 

e Programs E(E)PROMs, ,; 
Flash EPROMs to 8 Mbit 
& Bipolar PROMs. 

e Microcontrollers from : 
INTEL, MOT, NSC, PIC, etc. 

¢ PLD, GAL, MACH, MAX.... 
(not included in SUPERPRO /* 


EM) 


TEL: (510) 226-9484 FAX: (510) 226-9482 
CIRCLE NO. 240 














REMOVE 
HARDWARE LOCKS 












































PROTECT YOUR INVESTMENT! 
MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 
























e Tests TTL/CMOS and Memory. Available for most major 
¢ New parts added upon customer request and free CAD/CAM and PCB 
updates on BBS. (24 Hrs.) software programs 


¢ Online technical support & H/W warranty for 1 yr. 


ROM MASTER™ $129 
e Universal E(E)PROM programmer to 4Mbit 


ROM MASTER/4 $199 
¢ Universal E(E)PROM programmer 4 Gang Version 


XELTEK (408) 524-1929 


757. Pastoria Avenue (408) 245-7084 FAX 
Sunnyvale, CA 94086 (408) 245 7082 BBS 


Easy - Simple - Guaranteed 


Programs start at $99.00 U.S. 
Visa and Mastercard Welcome 
Call or Fax for more Information 
SafeSoft Systems Inc. 
201-1111 Munroe Ave. 
Winnipeg, Mb. R2K 3Z5 
Canada 














Phone (204) 669-4639 
FAX (204) 668-3566 
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200Ms Digital 
OF Feil i (oy-rere) oF = 









¢ 200 MSa/S Sampling Rate 
e PC-BASED INSTRUMENT 
e 2 Analog Channels 

¢ 8 Digital Channels (8 Ch. Logic Analyzer) 
© 100 MHz Analog Bandwidth 

¢ 4K Samples/Channel (Analog & Digital) 

¢ Powerful Software 
$1599 DSO-28100 
$1999 DSO-28200 


Universal 
Programmer 


EPROM ‘FLASH 
co 









Price is Complete 
Pods and Software 
included 















PAL 
GAL 













5ns PALs 
4 Meg EPROM (8 & 16 bit) 


22V10 & 26CV12 GALs 
Parts added at your request 








Free software updates on BBS 
Powerful menu driven software 


400 MHz 
Logic Analyzer 








¢ Models Up To 128 Channels 

® Models Up To 400 MHz 

e Up To 16K Samples/Channel 

¢ Variable Threshold Levels 

¢ 8 External Clock Inputs 

¢ 16 Level Sequential Triggering 

¢ 100 MSa/s Pattern Generator (option) 
$799 LA12100 (100 MHz, 24 Ch) Price is Complete 


$1299 LA32200 (200 MHz, 32 Ch) Pods and Software 
$1899 LA32400 (400 MHz, 32 Ch) included 


y/ Call (201) 808-8990 
@G Link Computer Graphics, Inc. 
369 Passaic Ave, # 100, Fairfield, NJ 07004 fax: 808-8786 
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FREE 
CATALOG 


Affordable 
steel ae Access to Data I/O’s 
pica are just toll-free technical 


hotline and on- 
line bulletin 
board 


Unbeatable values To order your FREE 
on Data I/O0® device catalog, call Data I/O 





a phone call away. 


PILOT-800 Set/Gang Programmer 
@ Programs 8 E/EPROMsSs in parallel 
e@ Same or different data for each device 






programmers, Direct today. 
te © Interchangeable top modules 
eae (1-800-332-8246) © Supports DIPs and PLCCs up to 44-pins 






e Automatic serial number generation 
© Beloved by S/W and firmware engineers 
® 27C040,27C8001 ,27C4096,29F010, ETC. 


800-627-2456 FAX: (408) 736-2503 
CIRCLE NO. 247 


Schematic 
Capture 
for the 
Macintosh 


30-day, money- 


back guarantee DATA I /O 
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Record, Playback, and 


AT BUS TIMING Analyze at 500 MS/s 


Here are the timing specifications for the ISA, EISA, and 
E-ISA busses explained in text, diagrams, and tables. Ed 
Solari, author of our famous "AT Bus Design", covers every 
type of cycle: memory access, DMA transfer, refresh, and 
bus master arbitration. He explains in detail how sources 
and destinations of different data widths (8, 16, and 32 bits) 
can operate with each other in any combination. 


_NEW DesignWorks™ 30 





4 





“ISA & EISA Theory & Operation” def Se — Introducing a new generation of design tools for the Apple 
eory & Operation” defines each bus signa i : . : : ne 
line, and how it functions for different types and lengths of With ESL's VP5000 ean Desi chiar enemas de lhe 


cycles. You will learn how to use wait states and data byte 
swapping to accomodate resources of various types. And 
you will see the effect that bus terminations, pull-up values, 
and signal distribution methods have on the bus timing. 


spreadsheet-style attribute browser and much more. Optional 
Digital Simulation Module 13-state event driven simulation, 
fully interactive even on hierarchical designs ¢ New interactive 
test vector panel Schematic Libraries New expanded libraries 
with over 13,000 parts, including all 74xx families, 75xx, 4000, 
ECL, processors, memories, etc. Interfaces Netlist outputs 
for SPICE, Douglas, McCAD, Cadnetix, OrCad, Tango, Racal- 
Redac, etc. ¢ Fully customizable reports 


CALL (800) 444-9064 TODAY FOR YOUR 
FREE DEMONSTRATION KIT! 


CAPILANO COMPUTING 


(604) 522-6200 Fax (604) 522-3972 
CIRCLE NO. 250 


Signal Analysis System! 


e 32 to 256 MBytes real-time storage 

¢ 200 MHz analog bandwidth 

e Single and dual channel systems 

¢ 10 KS/s to 500 MS/s digital 1/0 

e Embedded i860 processing and analysis 
e Flexible acquisition and playback modes 
High Throughput Solutions 


ESL, A Subsidiary of TRW 
495 Java Drive, P.O. Box 3510 ee ry i 


Sunnyvale, CA 94088-3510 
800.354.6195 ZAIXVY 


CIRCLE NO. 249 


Order now! This hard-bound book, containing over 500 
pages and hundreds of diagrams and tables, is only $89.95. 
It is without a doubt the most important ISA and EISA bus 


design reference. 
ANNABOOKS 
15010 Avenue of Science, Suite 101 
San Diego, California 92128 
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Dual Slot Memory Card Connector Series — 


® PP42 - the total solution for Gang/Set 
programming of EPROMs and EEPROMs 


© 8, 16 or 32-bit programming of device sets in 
a single operation (24 to 32 pins) 





® Optional modules for ganging Micros, Masked 
ROM pinout EPROMs, 40-pin \DIP/16-bit or 
32-PLCC EPROMs 


® 4 Mbits RAM standard - expandable to 64 M 
® Serial and parallel ports 

® ‘Stand-alone’ or PC operation 

Stag Microsystems, Inc. SUaQg 


Tel: (408) 988-1118 Fax: (408) 988-1232 





Certified by the Semiconductor Industry 












Hirose Electric has developed the IC6 series of dual 
Slot memory card header connectors which meet 
the needs of two cards per device, which is espe- ... / 
cially important to mobile computer designers ! fees 
who need to meet PCMCIA 2.0 and JEIDA Version . 
4.1 requirements. 


The IC6 employs SMT compatible material and 
accepts Type | or Type !! cards for insertion in 
either slot, while Type !!! cards (10.5mm thick) can 
be inserted in the upper slot. Ejectors are provid- 
ed for each slot and standoffs are available (either 
none, or 2.2mm and 5.0mm). 


For further information, contact Hirose Electric 
(U.S.A.) Inc., (805) 522-7958 or fax (805) 522- 
3217. For instant fax catalog information: 1-800- 
879-8071. Ask for # 8005. 
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World's largest selection of PC based 
and stand-alone programmers from 


$395.00 to $10,000. 






















1-800-331-7766 LOGICAL 


1-305-428-6868 DEVICES, INC. 














PNat-lCole Mm @a(celelimmeditlelr-licele INDUSTRIAL PC SINGL 


_ NEW IsSpices Si 1ulator Adds Real Time Waveform Display 

















¢ Full oupfice mount tec 
¢ Single board is compatible with II 
| — system. And all kind of industrial PC I/O 
* 286C-12, 386SXC-16/20, 386DXC- -33 
* 486DXC- as CPU board — 
* Split backpane board is Gale 
19" rackmount PC enclosure is aealacle 
¢ Centralized LAN station system (security) - 


COMY TECHNOLOGY 


62 Bonaventura De 


Post Processing 


San Jose, CA 95134 


circuit into the computer and evaluate its ‘behavior before = 
Tel. #: California: — 408-456- 0333 


actually building the circuit. It includes 4 integrated modules. = 7 SS 
SpiceNet is a schematic entry program that generates a ys P.O. Box 710 San Pedro Tel 310 833-0710 


1 complete SPICE netlist and alleviates many of the headaches intusoft CA 90733-0710 
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tC — 
PROGRAMMER 
S095 00 


Stippors all E/EPROMSs fi from 2716 to 8 Mbit, including 
16-bit wide EPROMs 

_ Supports all derivatives of the 87C51 family of mcontrollers 
from AMD, INTEL and SIGNETICS 
Contains a built-in file editor for cans EPROM data in 
Hex, ASCII, Binary 
Works with any speed PC via the parallel printer port 
Qualified be Intel, NS, Signetics and others 
Includes lifetime FREE software updates via BBS 
Call 1-800-225-2102 for a lit packet and demo disk 
MADE IN THE USA 


3 ss 
- BPk MICROSYSTEMS. 
The Engineer's Programmer™ 
~ Houston, Texas 77043-3239 * (713) 461-9430 # (713) 461-7413 


CIRCLE NO. 257 


A Complete Line of Development 
Boards, Programmers and 
_In-Circuit Emulators — 


DS-51 - 8051 EMULATOR + TRACE+PROBE | 
Supports 80C51/2/FA/FB, 8XC652/4, 8XC528, 8XC552, etc. 
DB-51 CEIBO/SIGNETICS DEVELOPMENT BOARD 
Design board dedicated to Philips 80C51 family of uCs. © 
MP-51 uC, PLD AND EPROM PROGRAMMER | 
Programs DIP, PLCC and QFP Cs, Eproms and PLDs. 


DS-752 CEIBO/SIGNETICS EMULATOR . 
Supports the 83C751/2 and 87C751/2 Bae deletes ues. 


C F[ BO 1 BALLARD TERRACE LEXINGTON MA02173 
TEL: 617-863-9927 FAX: 617-863-9649 


oF Sg 
i mek eel ~ Ceibo Deutschland - Tel: 6151-9932-0 Fax: 6151-9932-99 


contact us today Ceibo Israel - Tel: 972- 52-555387 Fax: oe = 


CIRCLE NO. 260 


- Fax 31 0-833-9658 
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RESOLUTION 


AID CONVERTER | 


For IBM. PCIXTIAT | 
& Compatibles 


Delta-Sigma conversion for excellent - : 


noise rejection — . 
6-pole low-pass filter 


Linearity is 0.005 percent of full scale + 


Software included 


~ $300 | 


We manufacture. a broad line of data : 


acquisition products. — 


LAWSON LABS, ING. 


744TH AVE.NW 
KALISPELL, MT 59901 
800 321-5355 or 406 257- 5355 - 
FAX 406 257-5572 Tin 
CIRCLE NO. 258 - 


-DC/CAD 


_ introducing... 


sane High Desi Rowan: : — 
(Complete with Schematic & PCB EDIT OR) 


Features the following powerful ee & capabiiy: 


aos Rip-up and Retry 


e Pre-routing of SMT components 

¢ Real-Time via minimization 

e Real-Time clean up passes 

e User defined strategies 

¢ Window 3.0 capability as DOS Task 

¢ {-mil Autoplacer and Autoplanning 

° Two-way Gerber and DXF — 

¢ Automatic Ground Plane w/ Cross Hatching 

* Complete w/ Schematic & Dolly Libraries 

¢ Optional simulation capability & protected mode for 386 users 


* PCB LAYOUT SERVICE AT LOW COST * 
LEASE PROGRAM & SITE LICENSE ee 


1771 State ew 34, Farmingdale, 
(908) 681-7700 © (908) 681-8733 (FAX) 


“DCICAD...The focal point of future CAD tre 
CIRCLE NO. 261 


Nationwide: 800- 875- 0333 a 
Fax Hy 408- 456- 0366 a 


—oIRCLE NO ae 


a rr “INS TRUMEN T CAS , 


_ SAVES DESIGN _ 
_ AND ASSEMBLY TIME! ! 


grooves iw easy one 
_ tainment of PC-Boards/Ch 
me racketnd hardwar 
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Talk Is Cheap, 


Even Digitally. 
MODEL: DM1000LP-1 


*QuikVoice™ technology 
*Pre-digitized message 
*Max. 512 seconds 
*Contact closure trigger 
*3W speaker output 
*1UA standby current 

*3 - 6V single voltage 
*Low, low, low cost 





Let your product speak for itself! 


Our QuikVoice family of digital voice boards and IC 
chips give your product the competitive edge by letting 
them talk in real voice. Imagine how mtich more “user 
friendly” your product will become! Conventional voice 
technology requires high tooling cost and long turn- 
around time, while QuikVoice technology allows youto 
create a voice EPROM In just minutes with low-cost in- 
house equipment! Change messages easily or customize 
messages for each of your customers! 


ELETECH ELECTRONICS, INC. 
1262 E. KatellaAve., Anaheim, CA 92805 {714} 385-1707 


CIRCLE NO. 263 


SCANTEAM ® INSTANT INTERFACE PRODUCTS 


CCD BAR CODE 
TECHNOLOGY 













The Welch Allyn 
SCANTEAM® 3000 is 
a light-weight, rugged, easy-to-use 

bar code scanner which eliminates the need 
for an external decoder box. Utilizing solid state 
CCD imaging technology, this ergonomically designed long- 
life scanner is a cost-effective solution for POS, PC and CRT 
based terminals, or portable data collection applications. 
The SCANTEAM 3000 contains no moving parts, and the 
interchangeable interface cable determines output parameters. 
Automatic or manual triggering can be programmed based 


upon your application requirements. * . 
Wi 
Welch Allyn 


For more information call 1-315-685-8945. 
CIRCLE NO. 266 























New Schematic and PCB Software 
With support for extended and expanded memo- 
ry, HiWIRE II can handle your most demanding 
schematic and PCB designs quickly and easily. 
The unique HiWIRE editor allows you to display 
and edit schematics and PCBs simultaneoously, 
_ using the same commands for each. HiWIRE II is 
_ $995, and is guaranteed. 


Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 
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SM LAND/SOCKET | 












PLUGGABLE SURFACE MOUNT 

The QFP and PLOCSM LAND/SOCKET provides a very 
reliable solution for socketing QFPs or PLCCs in produc- 
tion or ZIF (test/burn-in) patterns. The device is surface 
mounted to the SM LAND/SOCKET which converts the 
QFP or PLCC to a base pin array of the production or 
ZIP QFP socket and can then be soldered to target board 
or socketed using lronwood's sockets receptacles. This re- 
sults in a reliable connection at a reasonable cost. From $20. 

IRONWOOD ELECTRONICS 

PO. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025 FAX (612) 432-8616 
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FASTEST GANG/SET 
PROGRAMMING 





228 4 32 2MEG 
ouuck -a-=s* devices 





, 73h 
7 mvt ER oe —_—— 
‘ Poe a bas — 
‘ WS Sir 


Most Powerful Programmers Available! 
e E/EPROM, FLASH, Bipolar, PLD, GAL, PEEL, 
IFL: DIP, PLCC, TSOP, PSOP - and more 
e Gang Micros (eg. Motorola 68HCXX) 
e $195.00 to $15,000+ 


palin 
Fax: 407-994-3615 
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SILICON VIDEO® MUX™ 


Flexible Imaging Board 
for the PC/AT 


= §-8000 Pixels per Line 

m 2-40 MHz Sampling & 
Display Rate 

= 4or1 MB Image Memory 

= 6 Input Multiplexer | 

= RS-170, CCIR, & Non- 
Standard Video 

= \Viedical Video Capture 

m Hi-Res Camera Interface 

- m Extensive Software 


BIEPIX. 


3005 MacArthur Blvd 
Northbrook, IL 60062 
a Tel /708 498 4002 
7 = Fax/708 498 4321 


Be ©1993 — EPIX, Inc., USA. 
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E(E)PROM & Microcontroller 
PROGRAMMER 


RomMax $159; RomMax-4G $219 


30 days money back quarantee 
@ NMOS/CMOS EPR oats 
¢ EEPROMs(2804...28256) 

¢ Page EPROMs (27C513, 27C011) 


¢ Flash EPROMs(28F256...28F020) 
¢ 68HC11 family w/ adapters 
¢ 16 bit , 875X, PIC16C5X adaptors available 


¢ Made in U.S.A. 

¢ 32-pin wide ZIF socket (300 - 600 mil) 

¢ File Load/Save, Blank-check, Program, 
Verify, Read, Checksum, Full-screen Buffer 
Edit, MACRO function 

¢ Supports most of file formats 


¢ 8, 16, 32 bit data split 
EE Tools Inc. 


528 Weddell Dr. #3, Sunnyvale, CA 94089 


Call (408) 734-8184 


(408)734-8185 (Fax) 
CIRCLE NO. 265 


Your 
Choice 
for EDA 
Solutions 


for WINDOWS 


OU)... DOS 
Lo 


Call for your free, 
full-function demo 


800 488-0680 


ACCEL Technologies, Inc. 
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Features 


wot) m@ Easy tolearn& use 

‘ | m Windowed interface -- 

sah Ras we hig Pes user configurable 
fe) m FAST! Download -- 

isto Se ET <3 sec. typ. at 115KB 

i ZhebetEnRenot Ty iGo =< Golron HGoUnt | FeStep las SStegl InAteplersSteplo = Source level debug 












m= AAK frame trace buffer with advanced searching capabilities. 


mm iceMASTER connects easily to your PC, requires no disassembly or expansion slots. 
Works on any PC (DOS or 0/2), MicroChannel or EISA. Even laptops! 


= Broad support of derivative devices. 

= Rental and 10-day trials available. 

= Now virtual memory and mouse support. 

m Call today for free demo disk and ask about a free 


8051 Macro Assembler! (800) 638-2423 
iMelaiink®’ 2 


== Corporation % 
























gence 


MetaLink Corporation PO. Box 1329 Chandler, Az 85244-1329 
Phone: (602) 926-0797 FAX: (602) 926-1198 TELEX: 4998050MTLNK 
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To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
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e PCEbus ¢ 
P.C. on EUROCARD from Micro-Link 


Micro-Link’s PCE201 386-SX CPU combines the ease 
of use of PC compatible software with the modularity 
of the Eurocard platform anda rugged 96 pin DIN con- 
nector. Included are keyboard, DMA. & interrupt con- 
troller: clock and battery: optional F.P.U..33 MHz CPU, 
up to 16MBytes DRAM and EPROM/Flash. Romable 
DOS, Windows or 089000. Quantity one from 
$995.00. 
Experience “THE BEST OF BOTH WORLDS” 

Call for your free configuration guide and information 
on Micro-Link’s complete PCEbus line of products. 
MICRO-LINK 
1-800-428-6155 — FAX 1-317-848-2254 
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CONTROL YOUR EMBEDDED SYSTEM 
WITH A FULL-FEATURED ANSI C 


HD64180, HD647180X, Z80, AS180, Z180/181/182, 
Z.280, 8085 





THE BEST FOR LESS! 


FINALLY! DOS based cross-compilers for ANSI and 
K&R C code that can do everything you want them 
to--and for a GREAT PRICE. C & assembler demos are 
available on our 24 hour BBS. We offer completel 
automatic MMU support (absolutely NO programmin 
effort) for UP TO 1 MEG Z180 programs. In addition to 
our compilers, we also have a low-cost 32 function real-time 
executive that can be used in a banked application. It offers ae 
tasks, queues, and boxes with full interrupt support, and 
includes source code. 





























If you’re tired of tools that take more of your time than the 
save, think about a change for the better. Softools Contro 
Cross-C compilers, assemblers, and real-time executive. 


ANSI C Compiler, Assembler, Linker - $699 
Assembler and Linker Only - $279 
32 Function Real-Time Executive - $399 





RYO) HOO) Pee LA OF 
8770 Manahan Drive 
Ellicott City, MD 21043 
(410) 750-3733 
FAX/BBS (410)750-2008 















Complete System $1895.00 


New Windows 3.0 Compatible Software 


¢ 48 Chnnis @ 50 MHz x 4K words deep 

¢ 16 Trigger Words/16Level Trigger Sequence 

¢ Storage and recall of traces/setups to disk 

¢ Disassemblers available for: 68000, 8088, 8086, 
6801, 6811, 280, 8085, 6502, 6809, 6303, 8031 


NCI GT 6438 UNIVERSITY DRIVE, 
HUNTSVILLE, AL 35806 
(205) 837-6667 FAX (205) 837-5221 








pa 
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PCB / Schematic CAD - from $195 


EASY-PC - For single sided and 
multilayer boards to 17°x17". 
Phenomenally fast and easy to use. 
Over 14,000 copies sold. 

EASY-PC Professional for boards up to 
32" x 32" at .001" resolution, 16 layers. 
Schematic capture and netlist extraction - 
integrates seamlessly with PULSAR and 
ANALYSER Ill. Not Copy Protected. 








"|| Full featured digital logic simulators. 

Allow you to test your designs quickly and 

inexpensively without the need for 

sohisticated test equipment. 

——|]| PULSAR can detect the equivalent of a 
=|| picosecond glitch occurring once a week! 

Not Copy Protected. 


Analogue Simulation - from $195 
; == =a em -=-] ANALYSER Ill and ANALYSER IIl Pro. 
Powerful linear circuit simulators have full 
graphical output, handle R’s,L’s,C’s, Bipolar 
Transistors, FET’s, Op-Amp’s, Tapped 
Transformers and Transmission Lines etc. 
Plots Input and Output Impedances, Gain, 
hi _.| Phase and Group Delay. Covers 0.001 Hz to 
ee !.-| >10GHz Not Copy Protected. 


. = 7 = 
eee 

































































































For info’, write, fax, call or use Inquiry # RTS 


AWARD 


Number One Systems Ltd. I — 1989 
REF: EDN, HARDING WAY, ST.IVES, 

HUNTINGDON, CAMBS., ENGLAND, PE17 4WR. 
Telephone: 011-44-480-461778 Fax: 011-44-480-494042 
AMEX, VISA and MasterCard welcome. 
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RELIABILITY PREDICTION 
SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 


The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

= Reports which clearly organize results. 

= Save time & money as you design for quality. 
= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 
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MICROPROCESSOR 


EMULATORS 





Zax provides a comprehensive 
series of real-time emulation sup- 
port for Motorola, Intel, NEC, Zilog, 
and Hitachi microprocessors. Some 
of the highlighted features include 
source-level debug, real-time trace, 
and performance analysis. 


Call now for more information: 


(800) 421-0982 
(714) 474-1170 (Inside CA) 
(714) 474-0159 (Fax) 


ZAXTEK 


42 Corporate Park Irvine, CA 92714 
CIRCLE NO. 279 























PROMICE... | | 


The only intelligent ROM emulator 
in the Universe <e 

¢ Easy to use with simple hookup 

and intelligent software °° 
¢ Emulate virtually any number, 

size and’speed of ROMS..--: ° 
¢ Intelligent control of the target system 
¢ Target power detect for safe emulation 
¢ Serial or Parallel connection to host 
e Battery Backed memory 


If you have it - We’ll emulate it 


rd generation R ator will 
features not seen anywhere else... 
Call today for more information 
Grammar Engine Inc. 
1-800-PROMICE 
614/899-7878 FAX 614/899-7888 
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MagiclO 


@ 


We Provide You a Worry-Free Coffee Break 


M-40 UNIVERSAL PROGRAMMER 


Now supports 2000 ICs and Updates in 700 iCs/month rate. 
Support ail MEMORYs, PAL, EPLD, GAL, PEEL, iFL, ECL, 

FPLA, FPLS, FPGA. PSG, MCS-48/51, Z8, PIC, NEC. ...ete. 

@®No Memory Size Limitation @Color Window @Two Way User 
Define @Quick Copy @Device Dependent Pull-Down Menu @Voc 
Min/Max Verify @Vector Test @General Use Socket Adapters 
@1TLICMOS Test and Auto Search 
@High Yield and Fastest Speed 
@Free Update by Disk @Low Price ae 
Distributors are Welcome! Sao 
Gall for Free Demo Disk Now! 





MagiclO Instrument Corp. 





2F 66. ChiuChuan St. Taipei, Taiwan, R.O.C. Teh 886-2-5957292 Fax: 5914968 
U.S.A. Tel: (818)912-7617 Fax: (818 1964-4989 








Fastest, most accurate circult simulator avaliable 

Converges where ALL others don‘t 

Loaded with models and features 

Interactive with own schematic capture 

Cadence, Mentor, ViewLogic Interface 

Comprehensive In-house Spice modeling service 
mg Very affordable for your DOS windows PC or UNIX 


workstation 
SILVACO Intemational 
4701 Patrick Henry Dr, #1, Santa Clara, CA 95054 


U.S. Ph: (408) 496-6000 Fax: (408) 496-6080 
Europe Ph: t49)60) 800-2120 Fax: {19y(09) 800-2451 


Make The Smart Move 
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To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


from Analogic... Who else? 


Analogic takes precision high-performance technology to a new level! 
In addition to high speed and high resolution, the ADC4322, which is 
available today, features: 


¢ Low power ¢Low noise »¢ Low harmonic distortion 
¢ Hermetic environment «Small size « High reliability 


Call us today at 1-800-446-8936 to find out how you can take 
your application to a new level of performance... at surprisingly 
attractive OEM prices. 


Analogic Corporation, 360 Audubon Road, Wakefield, MA 01880 
1 (800) 446-8936, FAX: (617) 245-1274 


ANALOGIC.E 


The World Resource 
for Precision Signal Technology 
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Business Never Better. 


Join IDT in our aggressive push to meet rapidly growing product demand. Our hot, fast, 
high performance products are setting new standards in industry benchmarking. We're 
seeking semiconductor professionals to join our dynamic, focused teams and get the 
visibility and recognition deserved. 


DESIGN ENGINEERING SRAM, SMP, FIFO, LOGIC & 








QUALITY - SERVICE - Se de 









SOFTWARE 
ENGINEERS 





Nestled in the beautiful Las Virgenes Hills with plenty of open space and spec- 
tacular vistas, XIRCOM is the place to be. A developer of computer networking 
solutions experiencing explosive growth. Xircom has immediate openings for 
software engineers. 


These positions require three years or more experience writing DOS and 0S/2 
device drivers, including experience with at least one of the following device driv- 
ers: NDIS, ODI, PDS, UNIX. We are seeking entry level as well as principal design 
and architect personnel. 


Experience with Novell Netware, Microsoft LAN Manager, Banyon Vines, or Ar- 
tisoft LANtastic network operating system. NETBOIS, DLPI, IPX/SPX, AND 
TCP/IP desired. Demonstrable competency in s/w interface to h/w (Ethemet and 
Token Ring a must). Prefer BSCS or equivalent experience. 


In addition to an excellent benefits package, which includes major medical, 
dental, life, LTD, Credit Union, to mention a few; Xircom offers a competitive 
salary, friendly and supportive atmosphere, non-smoking environment and the 
security of working for an established and successful company. 


For consideration, please submit resume, salary requirements, and location 
preferences to: 


26025 Mureau Road 
Calabasas, CA 91302 
Attn: M/S 6221 


Principals only, EOE 


Xircom 


Nomadic Networking Solutions 
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EDN-CAREER OPPORTUNITIES 











Issue Ad 

Issue Date Deadline Editorial Emphasis 

EDN May 6 Apr. 21 Buyers Guide: Computers & 

Products Peripherals ® Product Focus: 

& Careers Display Technology ® Product 
Preference Survey ® Career 
Opportunity: Military 
(Includes software) 

EDN May 13 Apr. 23 Power ICs ¢ DSP/Image 

Magazine Compression—Part III 
¢ Displays @ Test & 
Measurement 

EDN May 20 May 5 Buyers Guide: Connectors 

Products e Product Focus: Embedded 

& Careers PCs @ Career Opportunity: 
Imaging (Includes software) 
¢ Regional Profile: ‘Texas, 
Oklahoma 

EDN May 27 May 7 ANALOG ISSUE ® Analog 

Magazine ICs @ Optoelectronics © CAE 
e ICs & Semiconductors 
e Analog Products Section 

EDN June 3 May 19 EDA ISSUE ¢ Buyers Guide: 

Products Microprocessors ® Product 

& Careers Focus: PLDs ¢ DAC supple- 
ment @ Hot Products: DAC 
¢ Career Opportunity: EDA 
(Includes software) @ Diversity 
Series 

EDN June 10 May 21 EDA ISSUE ¢ CAE Software 

Magazine Design ¢ CAE ® Analog Con- 
verters © Personal Computers 
e EDA Products Section 

EDN June 17 June 2 Buyers Guide: Multimedia 

Products ¢ Product Focus: Oscilloscopes 

& Careers ¢ Product Preference Survey 
¢ Career Opportunity: 
Semiconductors ® Regional 
Profile: Florida, Alabama 

EDN June 24 June 4 Microcontrollers/Software 

Magazine Design ¢ CAE/Test ® Digital 
ICs @ Innovation Finalists 
Coverage 

EDN July 8 June 18 PRODUCT SHOWCASE— 

Magazine VOL 1 © Components 
© Software ® Hardware & 
Interconnect ® ICs & Semi- 
conductors 

EDN July 15 June 30 Buyers Guide: DSP ICs 

Products ¢ Product Focus: Capacitors & 

& Careers Resistors ® Product Preference 
Survey ® Career Opportunity: 
Computers (Includes software) 
¢ Regional Profile: Arizona, 
New Mexico 

EDN July 22 July 2 PRODUCT SHOWCASE— 

Magazine VOL II © Power Sources ® Test 


& Measurement ® CAE 
¢ Computers & Peripherals 


Call today for information 


on Recruitment Advertising: 


East Coast: Janet O. Penn (201) 228-8610 
West Coast: Judy Telander (310) 826-5818 
National: Roberta Renard (201) 228-8602 


VOICE PROCESSING 


Technical Sales & Support 
We have been retained by the leading supplier of software and 
hardware platforms for the Voice Processing Industry to identify 
several key additions to their staff: 


* Area Sales Manager—A BSEE/BSCS with a successful track 
record in development of strategic/major accounts. Requires 5- 
10 years in the Computer or Telecom Industry. 


* Applications Engineers—A BSEE/BSCS with solid knowl- 
edge of “C” programming & proficiency in UNIX, DOS or OS/2 


EHF COMMUNICATIONS 
and knowledge of IBM-PC hardware. Will have direct customer SPACE SYSTEMS 
contact to provide first-level of technical support. 


* Product Marketing Manager—Minimum of 5 years experience | C*l 
in Product Marketing Mgmt. in the Computer or Telecom Indus- 
TOMORROW'S TECHNOLOGY TODAY! 


try. Will be responsible for marketing analysis & product 

launches. Requires BS degree with excellent communication 

skills. : If this sounds like the technology you are inter- 
ested in pursuing, talk to E-Systems, ECI Division. 

We are in search of talented engineers to staff a 


Please send resume to: 
T. Williams Consulting 

variety of existing programs and to lead in the 

pursuit of new business. | 


P:O.-Box 337 
Collegeville, PA 19426 

Opportunities exist for individuals with a back- 
ground in one of the following areas: 


Fax: 215/489-4646 (EOE) 

GPS RECEIVERS . . . Kalman Filters, Dynamic 
Simulation, Differential GPS, GPS Inertial Aiding, 
Attitude Determination. 

CRYPTOS . . . Embedded Cryptographic De- 
sien, Red/Black Isolation, Security Fault Analysis, 
NSA Documentation. 

TELECOMMUNICATIONS . . . Operational 
Concepts, ISDN Trunk Interfacing, Acoustic De- 
sign, Smart Card Development, Multi-Chip Mod- 
ule (MCM) Technology. 

C*I APPLICATIONS . . . LANs/WANs, Multi- 
level Security, RF Modem Design, HE/UHE/VHF, 
IMBPS to 5GBPS, 68000/VME Designs. 


GPS RECEIVERS 
TELECOMMUNICATIONS 
REMOTE OCEAN SENSING 


I Williams Consulting 


EuPhonics, a leading consulting firm specializing in digi- 
tal audio and digitally synthesized music, is seeking a DSP 
engineer. The ideal candidate is experienced in DSP al- 
gorithm development and coding, high-level programming 
in C and C++, and psychoacoustics. It is desirable that 
candidates have an interest in music and audio, and have 
good communication skills. 


Bachelor's degree in electrical engineering/computer sci- 
ence required; Master's or Ph.D. desirable. Some practi- 


cal experience desirable. 


Our clients are manufacturers of digital music synthesiz- 


EHF SYSTEMS . . . Space and Ground Termi- 
nals, MILSTAR LDR/MDR Waveform, Up/Down- 


ers, professional audio equipment, consumer hi-fi prod- link Systems. 

ucts, and automotive audio products based on digital tech- . 

nology. Please send resume in confidence to ~ RE/MICROWAVE DESIGN .. . MIC Solid 
State Power Amps, Ku Band. 


EuPhonics 
Attention Dr. Jeffrey Barish 
61 Pine Tree Lane 
Boulder, CO 80304 


SOFTWARE DESIGN . . . Ada, C, 1750A, 
RISC, DSP, Real-time, embedded microprocessor, 
DOD 21674, CASE Tools, SW Methodology. 


E-Systems offers very competitive salaries and 
an excellent benefits package which includes an 
Employee Stock Ownership Plan, 401 (k), and 

DSP medical and dental insurance. Qualified candi- 
SOFTWARE ENGINEER dates should forward a resume and salary history 
Cental ete Comneciet company || Manager of Staffing, E-Systems, Inc. ECL Divi 
and development of real time controls, data sion, Post Office Box 12248, St. Petersburg, 
Florida 33733-2248. 





Si 2 
lOWAERP/MIDWEST 
OPENINGS 










MIDWEST 







COMMERCIAL 


acquisition and analysis. Searching for top 
notch individual to work in small group en- 
vironment. Must have strong technical back- 
ground in digital signal processing, including 
DFTS using 11320 or similar. Extensive exper- 
ience with DOS 386/486 computers and C (or 
C++) language required. Design experience of 
interactive operator interface desirable. Salary 
based on skills and experience. Equal oppor- | 
tunity employer. Send resume to DSP Engi- | 







UHF RADIO 
B.S., 4+ YRS, RF CIRCUIT DESIGN, DIGITAL INTERFACE, 
SYSTEM INTEGRATION, TYPE APPROVAL TESTING, SOME 
INTERNATIONAL TRAVEL REQUIRED. 


INDUSTRIAL CONTROL 
B.S. 5+ YEARS, A-B PLC’S, LADDER LOGIC, ‘C’ PROGRAM- 
MING, MOTION CONTROL, POWER ELECTRONICS, DATA.AC- 
QUISITION, DATA COMMUNICATION, MUST HAVE STRONG 
PROJECT MANAGEMENT EXPERIENCES. 


DON GALLAGHER, MSEE, PRES. 
GALLAGHER & ASSOCIATES 
1145 LINN RIDGE 


MOUNT VERNON, IA 52314 
(319) 895-8042 (319) 895-6455 FAX 








=~ E-SYSTEMS 









The science of systems. 






U.S. Citizenship Required. 
Equal Opportunity Employer, M/F, D, V. 





neer, P.O. Box 1564, Wallingford, CT 
06492. 





EDN April 15, 1993 = 295 








Attention - Data Processing Professionals 


COMING SOON 
June 11th, Tysons Corner, VA 
June 









The NAACP Region VII 


(MD, VA & WASHINGTON D.C) 
Re eee ns ee 
WASHINGTON, D.C. 





AI THE 
M‘LEAN HILTON, TYSON'S CORNER 


7920 Jones Branch Drive 
McLean, VA 22102 


Ample Free Parkine 


Co-Sponsors Include: 








The NAACP Region V 
ee eee 








ace noe ee oe ATLANTA, GA 
Forty Plus AT THE 
Government of DC Rehabilitation Services GEORGIA WORLD CONGRESS CENTER 


National Black MBA Association 
National Society of Black Engineers 
Society of Hispanic Professional Engineers 





285 International Blvd., NW 
Atlanta, GA 30313 


Ample Parking Available oy : ~ 
FREE ADMISSION 
fo both events ! 

FOR MORE INFORMATION 


CALL 1-800-Job-Show 
(1-800-562-7469) 
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Databank 


A CAREER PLACEMENT SERVICE 
AT NO COST TO EDN READERS... 








The EDN Databank is a 
computerized system of 
matching qualified candidates 
with positions that meet the 
applicant’s professional needs 
and desires. 


| ° It’s absolutely free. There 
are no fees or charges. 


e Service is nationwide. You'll 
be considered for openings 
across the U.S. by PSL and 
its affiliated offices. 


IDENTITY 
Name 


Home Address 
| City State 


Home Phone (Include Area Code) 


e Your identity is protected. 
Your resume is carefully 
screened to be sure it will not 
be sent to your company or 
parent organization. 


We hope you are happy in your 
current position, At the same 

time, chances are there is an ideal 
job you’d prefer if you knew about 
it. That’s why it makes sense for 
you to register with EDN Databank. 
Just mail the completed form 
below, along with a copy of your 
resume. 


Zip 


PRESENT OR MOST RECENT EMPLOYER 


Parent Company 
Your Division or Subsidiary 
Location (City/State) 


| EDUCATION 
Degrees 





POSITION DESIRED 
EXPERIENCE 


Present or most recent position 
From To 


Reason for change 


College 


Title 
Duties & Accomplishments Industry of Current Employer 


PREVIOUS POSITION 

| Job Title Employer 
From To City State 
Division Type of Industry 
Salary. _—s— -~——séDutties & Accomplishments 


| COMPENSATION/OTHER INFORMATION 


| Years Experience Base Salary 
Bonus Total Compensation 





| Min. Compensation 
|cEmployed Self-Employed 


cyNon-U.S. Citizen I will travel... 


Commission 
Asking Compensation 
Date Available 
(7 Unemployed U.S. Citizen 
CiLight CyModerate (Heavy 


| COWILL RELOCATE CWILLNOT RELOCATE (OTHER 


My Identity may be released to: (Any Employer (9 All but present Employer 
MAIL TO: 


Databank 


PLACEMENT SERVICES LTD., INC 
265 S. Main St., Akron, OH 44308 (216)762-0279 





BUYER/PRODUCT 
LINE MANAGER 





Micro Center is America’s fastest growing Technical 
retailer. One of the most established and respected 
organizations in the personal computer industry, we 
are expanding nationally, and growing toward $1 
billion in annual sales by 1995. We are looking for a 
merchant to join our team—one who can make major 
contributions to this expansion. 


As a Product Line Manager, you will be responsible 
for all aspects of merchandise management for a 
1000-item category of technical products. Your 
responsibilities will include product selection and 
sourcing, item sales forecasting, pricing, 
positioning, and profit planning. Aptitude for detail 
and demonstrated experience in vendor 
management and negotiation are essential. You must 
be capable of managing your business from both a 
marketing and a financial perspective. Analytical and 
organized, you must be able to professionally and 
convincingly present to your partners inside and 
outside of the company. Familiarity with the personal 
compuier industry is strongly preferred. 


The successful candidate will be committed to the 
long term, be able to work well within a 
high-structure environment, and be willing to plan 
and execute at the level of detail necessary to help 
fulfill our aggressive growth plans. Two or more 
years of experience in purchasing/marketing for a 
direct mail or retail firm and a Bachelor’s degree in 
Marketing, Finance or a technical field are required. 
Candidates with equivalent work experience will be 
considered. 


To apply, send your credentials, including the 
following information: 


-Industry and channel(s) of distribution you are 
currently involved with 

-Number of SKUs currently managed, and annual 
dollar responsibility 

-Number of suppliers you currently deal with (at what 
level) 

-Years of DOS experience, and applications you are 
most proficient in 

-Number of trade magazines you read on a 
consistent basis within your industry 

-Salary history and requirements 


Resumes received without the information above will 
not be considered. 


We offer an excellent compensation and benefits 
package and outstanding opportunities for personal 
and professional growth. For immediate 
consideration, please forward to: 


Micro Center 
Attn: HR/Merchandise Manager 
1555 West Lane Avenue 
Columbus, Ohio 43221 


mic3O Cenuez 


THE COMPUTER DEPARTMENT STORE™ 
EOE M/F/D/V 


Non-smoking environment 
Pre-employment substance abuse screening 
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Raltron manufactures its 
compact VC 7025 Voltage 
Controlled Crystal Oscillator 
to meet your Phase Locked 
Loop specifications, deliver- 
ing deviation sensitivity or 
pullability of up to +100 
PPM/V. Big performance in 
a small package. At a price 
you've been looking for. 





VCXO WITH PULLABILITY 


Raltron manufactures a 
complete line of the highest 
quality VCXO’s to both 
standard and custom speci- 
fications. Send us your 
VCXO specifications today 
or call (305) 593-6033 for 
more information. 


Raliron Electronics Corp. 


2315 NW 107th Avenue, Miami, Florida 33172 U.S.A. 
Fax (305) 594-3973 Telex 441588 RALSEN 
(305) 593-6033 
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Only Raltron has it all. 
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Product reviews Bi EDN's editors and wl 


9600-baud modems rocket users 
to electronic-bulletin-board heaven 


A good modem is the key to the 
new and exciting world of elec- 
tronic-bulletin-board systems (BBSs). 
And, some advanced, 9600-baud, 
error-correction, data-compressing 
modems are available for street 
prices of less than $300 (try Periph- 
eral Express at (800) 299-0200). 

Having had the pleasure of com- 
municating at 9600 baud, I will 
never, ever go back to 2400 baud. 
Screens of text appear in a flash. 
Files that once took half an hour 
to download now download in min- 
utes. Line noise that used to drive 
me to distraction never garbles my 
messages or blows my connection 
down. Using a 9600-baud modem, 
BBS communications take place at 
the speed of thought. 

I borrowed advanced modems 
from ATI Technologies, Digicom 
Systems, UDS Motorola, and US 
Robotics. Now don’t think that I 
experimented with a statistically 
valid number of modems, subjecting 
them to exhaustive, ANSI-stan- 
dard tests of all their operating 
modes using the latest in mega- 


bucks test gear. My more modest 
goal was simply to see how the mo- 
dems performed, and how easy they 
were to work with, for the average 
BBS patron. 

I tried the modems out at work 
and at home, communicating via 
Datastorm’s Procomm—a popular 
and simple communications pro- 
gram available in commercial and 
shareware versions. I also cycled 
the modems through the lab of 
the maker of our BBS’s software, 
Galactacom. Then I hooked the mo- 
dems up to the EDN Readers’ BBS 
after getting the all-important “init 
string” from Galactacom. Further, 
I enlisted the aid of a “sysop” (sys- 
tem operator) of a Mac conference 
of a local computer society to get a 
“Mac-fanatie” data point or two. 

The good news is that all of the 
modems were easy to set up and 
performed flawlessly under Pro- 
comm running on several different 
IBM PC clones. The Mac fanatic, 


_ on the other hand, almost suffered 


a nervous breakdown getting the 
modems running. After many fran- 


tic phone calls to various bemused, 
but helpful applications engineers, 
the Mac fanatic learned to his dis- 
may that his old Mac’s RS-232C 
port has a fundamental hardware 
deficiency that makes high-speed 
“modeming” difficult. Nonetheless, 
once the Mac fanatic got a 9600- 
baud modem running, he was so 
pleased with the unit’s performance 
that he did not want to return the 
evaluation unit. Incidentally, he is 
also buying a newer Mac. 

Galactacom reported that all of 
the modems worked perfectly at 
their test site in Florida after being 
initialized with the proper “init 
string.” Alas, I could not replicate 
these results. Except for the dead- 
reliable US Robotics modem, the 
other 9600-baud modems would oc- 
casionally lock up on the EDN 
Readers’ BBS despite using Galac- 
tacom’s init strings—and a couple 
of variations of my own, too. 

The problem seemed to be that 
the BBS software sometimes did 
not understand messages from the 
modems. Note that 9600-baud, er- 
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ror-correcting modems naturally 
emit a wider variety of control mes- 
sages than do 2400-baud, dumb mo- 
dems. However, untended, 24-hour/ 
day operation is only important to 
BBS sysops, so I didn’t consider my 
BBS problems to be significant for 
the average user. 

Anyone used to the simple hand- 
shake sequence of two 2400-baud, 
Hayes-knockoff modems “syncing” 
up will be startled the first time 
he hears a pair of advanced modems 
go to town. The 2400-baud modems 
simply exchange two tones and a 
burst of FSK (frequency-shift key- 
ing). The 9600-baud, error-correct- 
ing, data-compressing modems take 
what seems like forever to exchange 
a startling series of beeps, blips, 
whoops, and squawks before set- 
tling down to a mutually agreed- 
upon baud rate, correction scheme, 
and compression scheme. 

The reason for the extended 
handshaking is that both modems 
have to decide on one of four or five 
baud rates, one of two error-correc- 
ting schemes (each of which has sev- 
eral different “levels”), and one of 
two data-compression schemes. When 
it works, it’s marvelous. When it 
doesn’t, it’s time to hit the modem 
manuals. 

Each manufacturer has its own 
very definite ideas on how to “ex- 
tend” the defacto standard Hayes 
“AT” commands. That is, the basic 
commands are more or less the 
same (I did say “defacto,” didn’t I?) 
but the commands for the advanced 
features are different from modem 
to modem. Come to think of it, the 
mix of advanced features are differ- 
ent, too. , 

In keeping with a long-standing 
modem-industry tradition, the manu- 
als tell you what each extended 
command will do but keep silent on 
just why anybody would (or would 
not) want to do that thing. Nor do 
they usually provide any correlation 
between users’ problems and sug- 
gested command changes. I don’t 
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know about you, but when I turn 
to amodem manual I am usually 
frustrated by my modem’s mysteri- 
ous refusal to communicate, and I 
just want to know which command 
or commands to fool with to fix the 
ding-dang problem I am having. 
The other day, I caught myself 
rattling off a series of Hayes AT 
commands and S-register changes 
to an EDN reader who was having 


- trouble logging on to the EDN 


Readers’ BBS. I realized, with hor- 
ror, that I had the entire Hayes AT 
command set memorized. Believe 
me, this is knowledge I fervently 
wish I had never acquired. 


‘‘A good modem is 
the key to the excit- 
ing world of bulletin 

board systems.”’ 


Luckily, IBM PC users don’t 
need to understand an entire mo- 
dem manual. They can rely mostly 
on the “default” command settings 
the modems use to power up—plus 
just a few of the extended com- 
mands. An IBM PC user needs to 
jot down only the commands for 
locking the advanced modem at 
2400 baud, turning off data com- 
pression and turning off error cor- 
rection. Mac users. . . good luck! 

I tried logging on to a variety of 
BBSs. If the default settings didn’t 
work, I commanded the advanced 
modem to become a dumb, 2400- 
baud modem. That always did the 
trick. You see, some 2400-baud mo- 
dems, when called, will not wait 
around for an advanced modem to 
“fall back” through all of its inter- 
mediate modes before the advanced 
modem decides to be a dumb, 2400- 
baud modem, too. In other trouble- 
some hookups, the culprit was an 
older MNP modem. The MNP er- 
ror-correcting protocol has a repu- 
tation for being more annoying and 
less reliable than the newer V.32 





and V.42 protocols. Logging on as 

a dumb, 2400-baud modem first, and 
then repeatedly relogging on (ena- 
bling a different feature each time) 
usually got me connected properly 
to MNP modems—eventually. 

Note that for error-correction to 
work, the baud rate of the connec- 
tion between your computer and 
your modem obviously has to be 
higher than the baud rate of the 
telephone connection. Having the 
better grade of UART in your PC— 
one having an internal buffer— 
helps, too. In other words, buying 
the cheapest serial-communications 
board and Hayes-knockoff 2400- 
baud modem for your 66-MHz 486- 
based PC is like putting propellers 
on a Learjet.—Charles H Small 

ATI Technologies Inc, 3761 Vic- 
toria Park Ave, Scarborough, ON 
M1W 3S2, Canada. Phone (416) 
756-0718. FAX (416) 756-0720. 
Model 9600ETC.E, $389. 

Datastorm Technologies, Box 
1471, Colombia, MO 65205. Phone 
(314) 4438-3282. 

Digicom Systems, 188 Topaz St, 
Milpitas, CA 95035. Phone (408) 
262-1277. Model 9624LE, $695. 

UDS Motorola, 5000 Bradford 
Dr, Huntsville, AL 35805. Phone 
(205) 430-8000. Model V.32/5 Fas- 
Talk, $695. 

US Robotics, 8100 N McCormick 
Blvd, Skokie, IL 60076. Phone (708) 
982-5010. Model Couner V.82, 
$695. 


What should we 
get our hands on? 


\ 4 / e’re interested in what will © 
interest you. Drop us a line 
and let us know what you’d like to 
see included in this new section. 
EDN will also gladly accept soft- 
ware packages and new books to 
review. Write to Hands On! Editor, 
275 Washington St, Newton, MA 
02158. 
Text continued on pg 304 








The Next Time Your Power Supply 
Does This, Give Us A Call 


If your power supplies have been leaving your sys- NAVMAT derated. They are ideally suited for SEM-E 
tems in the dark, switch to Raytheon power supplies. card format, expandble to a wide variety of input and 
Because we design ours specifically for reliability. output voltages, and competitively priced. 

Our lightweight, high-performance power supplies Today, Raytheon is the largest high-reliability hybrid 

pee wee, § 1)Oast an overall density of manufacturer in the world. We have the capacity and 
| eae upto 45W/ins anda power- personnel to produce both standard and semi-standard 
& to-weight ratio of 23W/oz. power supplies for virtually any application, in virtually 
ae Modular in design, they any quantity. Quickly and reliably. 
have integral EMI filters to When it comes to power supplies, don’t take a shot 
Raytheon’s new power suppliesare _ i the dark. Depend on Raytheon. ao 
small but their density measures To learn how to integrate our aie supplies into 
Ka toa bis ae Mt ae a power- your systems, call or write for technical support and 
PON ery eee ne applications assistance. Raytheon Company, Quincy 


simplify system integration. Multilayer copper thick- Operations, 465 Centre Street, Quincy, MA 02169. 
Say ore for iaproved thermal dissipation andeffi- (017) 984-8508. FAX: (617) 984-4193. 

ciency. And they’re made with ceramic capacitors, exclu- 

sively, for increased reliability and higher maximum 

operating temperatures. 


Designed primarily for military and space-based 
electronics, Raytheon high-density power supplies are Raytheon 
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Software calculates 


high-frequency winding losses 


Pritite-<tement analysis (FEA) 
software helps you understand 
the magnetic and electric fields in 
power converters and their compo- 
nents. As a result of this under- 
standing, you can reduce power 
losses and component volumes. In 
the past few years, several software 
packages that use FEA techniques 
to calculate power losses directly 
from the Maxwell equations have 
emerged. Two such packages are 
the Maxwell 2D and Maxwell 3D 
Field Simulators from Ansoft Corp. 
These packages avoid the as- 
sumptions and approximations that 
are a practical necessity in the tra- 
ditional approach of estimating field 
intensity, but which introduce inac- 
curacies. In addition to giving val- 
ues for additional loss, finite ele- 
ment modeling can display the 
fields and current distributions that 
are the sources of the losses. You 
can use this information to optimize 
core and winding geometry, reduc- 
ing system size, cost, and power 
loss. The packages are available on 





the winding. 
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Fig 1—All of the current is concentrated in a thin strip 
adjacent to the gap in this winding generated by the 
Maxwell 2D software. The apparent lack of a gap-leakage 
field is due to cancellation by the large eddy current in 


Unix-based workstations and DOS- 
based PCs. 

You don’t have to have a special- 
ized knowledge of FEA to get re- 
sults with the packages, because a 
menu guides you through the proc- 
ess. The first step is to draw a 3-D 
model of the device or structure you 
are analyzing by using a full-fea- 
tured solid modeler that is included 
with the program. The system auto- 
matically generates and adaptively 
refines a finite-element mesh. The 
system then assigns material prop- 
erties such as permeabilities, con- 
ductivities, and permitivities to 
each object in the model. Excita- 
tions include currents, voltages, 
charges, external fields, and perma- 
nent magnets. The system performs 
all FEA computations internally, so 
that you can generate the field solu- 
tion with a single command. The 
system also automatically computes 
special quantities of interest such 
as force, torque, inductance, and ¢a- 
pacitance. A post processor lets you 
display, manipulate, and analyze 
the field solutions. 

Figs 1 and 2 illus- 
trate the understand- 
ing of magnetic and 
electric fields that the 
| software gives you. It 
| would seem from the - 

| field distribution that 
there is little or no 
fringing field due to the 
gap, thus classical tech- 
niques, such as Dow- 
ell’s analysis (Ref 1) 
would appear to be ap- 
propriate. However, a 
plot of the current den- 
sity along the inner 
edge of the winding 
that the Maxwell 2D 
package generates 
shows that essentially 
all of the current is con- 


centrated in a thin strip adjacent 

to the gap. The apparent lack ofa 
gap leakage field is due to cancella- 
tion by the large eddy current in 
the winding. At de, the winding loss 
for this example would be 26W. At 
100 kHz, the winding loss predicted 
by normal-proximity-effect analysis 
would be 63W. The power loss for 
the current distribution shown in 
Fig 2 is 345W—5.5 times the loss 
predicted by the conventional ap- 
proach. 

Having this information available 
makes it possible to reduce the loss 
by moving the winding the optimum 
distance away from the gap. It is 
desirable to move the winding far 
enough away to minimize the 
losses, but not so far as to greatly 
enlarge the window size. Moving 
the winding away from the gap by 
a distance equal to twice the gap 
reduces the winding loss to 78W, 
which is only a 24% increase over 
the ideal. Moving the winding even 
further away reduces the loss even 
more, but would probably result in 
excessive window size. Another al- 
ternative would be to use a multiple 
gap structure, with small air gaps 
and a reduced winding window. 

A full wave-center-tapped recti- 
fier connection that is typical for 
low-voltage, high-current outputs 
provides another example. In this 
circuit, each of the secondaries con- 
ducts alternately with a half-wave 
current in each side. As the fre- 
quency and power level are raised, 
it becomes possible to use a single 
turn for each of the secondaries. 
The usual proximity effect calcula- 
tion would indicate that the opti- 
mum layer thickness for each of the 
windings is in the range of 0.8 to 
1.8 skin depths at the frequency of 
operation, depending on the current 
waveform. 

Such a transformer might be 
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Electronic Business Asia 
reaches 41,001 managers 
in electronics, computers 
and systems companies 
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Launching in May 1992, EDN Asia 
will reach 28,000 electronics 
engineers and engineering 
managers (BPA audit pending). 
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wound with the low-voltage, high- 
current secondaries on two outer 
turns. The two outer turns are the 
low-voltage, high-current secondar- 
ies. From the normal calculation, 
one would expect a winding loss of 
about 0.8W, but experience shows 
that the actual losses are much 
higher. You can determine the rea- 
son for this by plotting the current 
densities in the windings using 
Maxwell 2D software when S2 is 
conducting. The loss in S2 is the 
expected 0.877W, but the loss in S81 
is 0.6W, even though it has no aver- 
age current flowing in it. The rea- 
son for this unexpected dissipation 
is the eddy current induced in S1 
by the current in S82. Two possible 
ways to reduce or eliminate this 
problem are to adjust the relative 
thickness of S1 and S2 to minimize 
the additional loss, or to use an- 
other topology, such as a forward 








converter or a 2-inductor voltage- 
divider rectifier. Both approaches 
let you use a single secondary so 
that there is no eddy current loss 
in an inner secondary. You can eas- 
ily determine the relative advan- 
tages and disadvantages for each of 
these approaches, which depend on 
the specific application, with finite- 
element analysis. —Rudy Severns 
Ansoft Corp, Four Station 
Square, Suite 660, Pittsburgh, PA 
15219. Phone (412) 261-3200. FAX 
(412) 471-9427. 


Author’s biography 

Rudy Severns is the president of 
Springtime Enterprises Inc in Cottage 
Grove, OR. You can reach him at (503) 
942-0536. 


Reference 

1. Dowell, PL, “Effects of Eddy Cur- 
rents in Transformer Windings,” Pro- 
ceedings of the IEE, Vol 112, No. 8, 
August 1966, pp 1887 to 13894. 
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Fig 2—The power loss for Fig 1’s current distribution is 345W—5.5 times the loss 


predicted by the conventional approach. 
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Good things come in 
small packages 


he temperature in the office 


was becoming unbearable and 
my E-mail box was full of com- 
plaints about the heat. I needed to 
see how the temperature fluctuated 
during the day and then find the 
problem. Hooking up a data-acqui- 
sition board and temperature sen- 
sor to a PC, and then getting soft- 
ware to record the temperatures 
seemed like a lot of effort. Dan 
Strassberg loaned me a miniature 
stand-alone temperature data log- 
ger. The device—called Hobo- 
Temp—comes on a 4X 3-cm circuit 
board, which includes the tempera- 
ture sensor, a battery, and a con- 
nector. The connector links the 
Hobo-Temp to a PC or Apple 
Macintosh through the computer’s 
serial port. After you download 
your instructions, or upload data, 
you snap a lid on the plastic bottle 
that contains the unit, and it oper- 
ates on its own. 

The accompanying software in- 
cludes programs that run on a 
Macintosh computer or on a PC un- 
der DOS or Windows. I chose the 
DOS version of the software and 
quickly printed the standard 
README documentation from the 
disk. The DOS software runs from 
the DOS command line. You type 
in the name of the control program 
followed by the commands and 
switches that operate the tempera- 
ture logger. The software gives you 
many choices. Programs check the 
data logger and the serial port 
you're using; run the logger and ac- 
quire the data; store it on disk; and 
convert the data file to one of sev- 
eral formats. 

For example, you can set up the 
Hobo-Temp to acquire data using 
31 intervals from 0.5 seconds to 4.8 
hours, or for durations of 15 min- 
utes to 360 days, respectively. The 
unit acquires and stores 1800 meas- 
urements. Each sample also has a 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 








PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 
simulation and edit-simulate cycles — on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 
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AC Analysis 


from SPICE 26.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages — with power to spare. Further, it’s 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed — on larger circuits. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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Be an 
Author! 


When you write for EDN, you earn 








professional recognition. And. . you 


earn money. 





EDN publishes leading edge, state- 
of-the-art design information that is 
read by 161,000 electronics engineers 
and engineering managers worldwide. 
That's an audience that could belong 


to you. 





If you have any clever engineering 
ideas and methods that you'd like 

to share with your professional 
colleagues send your proposal to: 
Joan Morrow-Lynch, Managing 
Editor, EDN, 275 Washington Street, 
Newton, MA 02158-1630. 





For a FREE EDN Writer's Guide -- 
which includes tips on how to write 
for EDN and other technical publica- 
tions -- please circle number 800 on 


reader service card. 


EIDIN 


A Partnership in 





Marketing Technology 
Worldwide 


“time stamp,” so you know when 

it was taken. A 2A A-size battery 
powers the unit as it acquires data, 
and it maintains the measurements 
in memory until you transfer them 
to your computer. 

As you program the unit for a 
data-acquisition period, you can 
also set other operation modes, for 
example, how the unit reports tem- 
perature. After programming is 
complete—it takes place as quickly 
as you can type in the options you 
need—you disconnect the device 
from your computer, and it takes 
temperature readings. My unit 
could measure temperature be- 
tween —39 and + 123°C, and it has 
a resolution of 0.6°C. You can also 
purchase units with a range of —5 
to +37°C, or —387 to +46°C. The 
unit with the widest temperature 
range is accurate to within 1.7°C. 
(The accuracy and resolution fig- 
ures become smaller as the range 
decreases.) The cost of individual 
units is $99. A complete starter kit, 
which includes cables and software, 
costs $149. 

I acquired temperature data for 
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most of the working day, dropped 
the unit in my briefcase, and took 
it home. Transferring data from the 
logger to my computer required an- 
other series of simple commands. I 
saved the data in comma-delimited 
format, so it was fairly easy to get 
it into a spreadsheet program (Quat- 
tro) and then plot it using PS-Plot. 
Was it hot? You bet. The tem- 
perature went from just over 76°F 
(24.4°C) in the morning to 80°F 
(26.6°C) when I left the office. Now 
that the building maintenance man 
has sole control of the thermostat, 
it’s a comfortable 70°F (21°C) all 
day. My next project involves 
measuring the temperatures in my 
favorite bass-fishing holes when the 
weather warms up. The Hobo- 
Temp has more practical uses, so 
if you’re involved in measuring en- 
vironmental conditions, it deserves 
a close look. It helped me solve a 
real problem.—Jon Titus 
Onset Computer Corp, 199 Main 
St, Box 1030, North Falmouth, MA 
02556. Phone (508) 563-9000. FAX 
(508) 653-9477. 
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Fig 1—Hobo-Temp measured temperatures from about 9 am to 5:30 pm. The graph shows 
how the temperature rose during working hours. 
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ACL—advanced CMOS logic 
ADC—analog-to-digital converter 
BiCMOS—bipolar CMOS 
BlOS—basic I/O system 
BNC—baby Neill Concelman (con- 
nector) 

BW—bandwidth 
CAE—computer-aided engineering 
CMOS—complementary metal- 
oxide semiconductor 

CPU—central processing unit 
dB—decibel 

DDE—Windows dynamic data- 
exchange protocol | 

DIP—dual in-line package 
DLL—Windows dynamic link 
library 

DRAM—dynamic random-access 
memory 

DUT—device under test 
DVM—digital voltmeter 
EEPROM—electrically erasable 
programmable read-only memory 
EGA—enhanced graphics adapter 
EPROM—erasable programmable 
read-only memory 

f—frequency 
FPGA—field-programmable gate 
array 

FPS—tfront-panel setting 
I/O—input/output 

IC—integrated circuit 
LED—light-emitting diode 
OTP—one-time-programmable 
(memory) 

PC—personal computer 
PCMCIA—Personal Computer 
Memory Card International Asso- 
ciation 

PLCC—plastic leaded chip carrier 
PLD—programmable logic device 
QSOP—quad small-outline package 
RAM—random-access memory 
ROM—read-only memory 
SMA—push-on connector type 
SMB—connector type 
SOIC—small-outline integrated 
eircuit 

SPI—serial peripheral interface 
TSSOP—thin shrink small-outline 
package 
TTL—transistor-transistor logic 
UART—universal asynchronous re- 
ceiver transmitter 

VGA—video graphics adapter 
XIP—execute in place 





Real-Time 
Debugeing 
Problems? 


Maybe your development system isn’t really real-time? While 
many companies claim “real-time” performance, only Orion’s 
8300 Emulator/Analyzer makes the grade. Compare for yourself. 













KEY FEATURES ORION 8800 Competitors 
Trace code “on the fly" without halting the processor. 


Support today’s fastest processors without wait-states—at all times. 
Less target loading and timing distortion. Yes 
Provide real-time performance histograms. 
Clip-on to surface mount CPUs. 
Support Sierra's QuickFix debugger, plus XRAY and XDB. 


St BOO 


Multilevel triggering, 64K trace,2 Mbytes emulation memory Yes 
and ultra-fast downloads. 





The choice is clear. Orion’s $300 


Be sure to ask for your 
FREE copy of our new 
Emulator/Analyzer 1s the real-time Se side Weal tine 


Debugging 

Techniques.” It has 

all the answers 
you're looking for. 


debugging solution-at a surprisingly 
affordable price. 
CIRCLE NO. 148 


Call 1-800-729-7700 today 
for immediate assistance. 
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available soon. INSTRUMENTS 


© 1993 Orion instruments, Inc., 180 Independence Drive, Menio Park, CA 94025. USA. Tel: (415) 327-8800 
Fax: (415) 327-9881. All rights reserved. XRAY is a trademark of Microtec Research, inc. XDB is a trademark of 
Intermetrics, Inc. QuickFix is a trademark of Sierra Systems. 
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The opportunity for automated, low-cost assembly is a key benefit of surface- 
mount technology but is often wiped out by the high price of surface-mount 
components. Now Mini-Circuits offers a new series of mixers to meet the 


pricing and quality demands of SMT...only $3.30 in 1,000 quantity ($3.95 in | 


quantity of 10)...lower than most conventionally-packaged mixers. 

The Ultra-Rel™ SCM-series spans 1 to 2500 MHz and is housed in a rugged 
non-hermetic 0.38 by 0.75 by 0.2 in. high (max. dimensions) plastic/ceramic 
package. Spacing between connections is 0.2 in. 

Each SCM is built to meet severe environmental stresses including 
mechanical shock/vibration as well as temperature shock. Operating and 
temperature storage range is -55° to +100°C. Ultra-Rel™ SCM mixers come 
with a five-year guarantee, ready for off-the-shelf delivery, and available in 
tape-and-reel format (500 qty, 32 mm). 

Unprecedented 4.5 sigma unit-to-unit repeatability is also guaranteed, 
meaning units ordered today and next year will provide performance identical 
to those delivered for your initial prototype design. 

When you think SMT for low-cost production, think of Mini-Circuits' low-cost 
Ultra-Rel™ SCM mixers. 
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SPECIFICATIONS 


MODEL SCM-1 SCM-2 SCM-5 
Freq. Range (MHz) 
LOORF 1-500 10-1000 1250-1800 
IF DC-500 DC-500 DC-500 
Conversion Loss (dB) 
mid-band 6.0 6.0 58 
total range 6.5 7.0 ne. 
Isolation (dB) (L-R) (L-l) (L-R) (L-+l) (L-R) (L-l) 
low-band 60 50 50= a0 20. 418 
mid-band 45 45 40 40 28° AB 
high-band 40 40 30 30) 26-10 
PRICE (1000 qty) 3.30 415 8.85 
(1-9 qty) 4.25 5.45 11.95 


Units are shipped in anti-static plastic “tubes” or “sticks” 
for automatic insertion. 






(718) 332-4661 Telexes: 6852844 or 620156 


SCM-2500 


500-2500 
DC-500 


5./ 
6.4 
(L-R) (L-l) 
Fo 18 
BO AB 
395. 18 


8.85 
11.95 


C115 REV. F 


nternational Rectifier’s family of IGBT and FET drivers. Call for your 
_ “MOS Gate Driver Data Pack.” 1-800-245-5549. 


We're sure to pass your driver's tests. 


Ultra-fast IGBT IGBT/FRED 30 IGBT 
Power MOSFETs i - CO-PACK SIP Module 
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Pack more logic 














































































































































































































































































































































































































